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u*»u zAQy^f^K^w^-^A^^-aaa (#k cho) , 
5 mj& (#k cos-7) m<Dnmmfo*m±hvxmm-z>kmm&)\zmw£z 

lo &m%- : 2 1 1?^ § tbs r ^ y mw&)fr fc #T-t*j k: i o i@ <o*s 

ZAQ^y KSrSM* J: < 8H£S!Z AQ V 1Sv Y\z$mt* - i ttflSfe 

20 AIRfB&fifcfcJS*, at^&tf^fc^T Z AQ y # V K«rJM**U&fc*5^T 
25 BP*), *3§eJtex a^X^ttfcJ^E3N>J&1&i«ti-C»m**fcZAQy^K 

£ v- K v 9 7* v ? r - * -c y 7 * -a&j yy-tz z. b *<$w t -t-zmteM z 
aq y 3fy h*e>M : &JjmzM?%'b<DX~hZ 0 
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&m&fe£*PX*mm$lt, v Ky^^y 77-^5 y*—f^f4 

10 fctt*©ttSrjgttflrt-5ffiASr^Tl-5^7:^ K* eai## : 2 1 

^7 B ^Ktfc«-t^-Cfe-5_h|3 (1) fB$©$!ig;^ 

15 fcf**©**JSHtib1-5l6*«r*t«^f - K*fcHt*o4fc^, E?iJ#^ : 2 1 

20 t.\t^<Dmt:mmti-^mti^i-^yf- vtLtctezvmK bb*ij## : 1 9 

25 fc«^m^^1-5t6^^-f-5^7 B ^K^fcf^om^ N BW#*: 3 0 
<<7*?- K*fctt*©*t?**±B (1) IB«ro^5tm 
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x-mfr$ftZT$;mwLn%^ir5^7^h*t:tc&%<DMxh5±m (1) 12 

( 7 ) Sft#-9- : 2 1 * fc«WJ#^ : 3 0 -C**> T 5 / ^IB^J t PI—* 

( 8 ) @B?IJ## : 21, : 1 9 £fcttE5fl#-t : 3 0 X*$tt>%MT X 

^rr*««fttTf*)*±flB (i) ia«o«3fc^fe, 

(10) 1/ Ky ^ 7 r-f^ISl W^v*J it^ftS^^^ 
15 voW&ifi* zfiZtofoo. oi~ioo^ y*>v/y v b;^fc5±ia (9) 

(11) MWWtfthV *M.W%iX*fo5±m (8) |B«©i4jt*ife, 

(12) VYyt**v7T— <DpH&7frh9<D$MX*foZ>±$& (1) IB^<9 

20 (13) VKy^^^y77-^>pH^81?fe^±IB (1) |Blfe<0§lB£#i&N 

(14) vKy^^y7r-iP» ^/v*7fS^^7^^ £ kfc 
^TtS-fcfB (1) |B««it^ 

(15) *)V%7Vm*^$t^T^;WTJV3?^sX*hZ>±.% (14) £ft 

25 (16) tM7hm%&£t£^TZ;m<Dl'Fy?X'*v77~*VfeMtfffi 
0 . 1-1 V V h/Vt?fe5±IB (14) E«^l^5t^?fes 

(17) 0~3 0°CT-ey7^— /Vx-f y^1-5±IB (1) IBit©J&i#^ 

(18) BW*: lTJ«*)$*l6T$y«ffiMiiai-*fcf4*ft»fcR-©T 
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(19) SB?lJ#-i-: 2 l^fctega^WI- : 3 0T^fr£ft5T ^ SWffi&ltm- 

T -*xv 7*- /vx-f v^-rs±ia (7) ib^cd^^ 

(2 0) 5t7n^#^T-eRr^i-^)±IB (18) Sfcte (19) |B«©M^ 
10 (2 1) |H^J## : l-e^$tv5T5/miB^Ji:III-4fctt^^J^ll-^T 

M^ilffBa^^T^m^^ «^fe^J-C^T^b N oVvt^/V^bSS:^ 

(22) @E2?iJ##: 2 l*fc«IB^J#^: 3 O^fc^ST S /MIB?lJ£ll- 

20 , %m\z*mn&*x%$ii-zzbmmki-?>±ftz (7) iss©^^ 

(23) &mw?T~v>-&tiimmx&z>±m (21) (22) ib& 

(2 4) ^#*©gffiffl©*&tf s * i0-2WyyWH^5fC, 
25 7 7~^#l?*t"3-WE (2 1) *fctt (2 2) ©R©»li£fc8U 

(2 5) @B?»J##: l-e**>$*b5T5yieS3?0^R-*fcW:^WWK:|Rl— ©T 

tfctt^^^smbt5tl^^^i"5^^K*fci4^^^a^x^^ 
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(2 6) ^^K#* E^J##: 2 1 *fc»SB^iJ#-§- : 3 0T^fr£tl3T5:/ 
5 (2 5) Wfc©JBS#ik 

(27) @B^lJ##: 21*fcf«^IJ#-^: 3 0 T?^$tb5T 5 ;W&£fflk P- 

z aq y #v FH^i^MWttrti't'tW** 

20 *»WCfflV^^*ZAQyXfVKiUTf*. @B^IJ##: 1 -e&fr£ft5T 5 
^<d}& (etf, rzAQVfe^-J i»IEt5wi#jb5) fc«f&i-6IB** 

25 ZAQy#^K£L-C#*L<tt, (1) @B?iJ## : 2 1 TfjEb$tb57 5 / 
MB*I£ PI-*fctt*ltWK:iai-©T 5 /pHBBISrWU Z AQ ^-fe^-fc 

^ (2) |E^J##: 1 9-«.*>$ttST$yss5«Ji^-*fc«^5twiJ:p- 
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«rjgmbi-SfiB*Sr*1"5^f"K*fett*©tt, (2) : 3 0t^ 

T 5 / $®B?iJ £ ID-* fcteH®l$M-©T 5 / ^IB^J Sr^fr L> ZAQ 

i^-fe^^ - i ^-rs * fcta z aq vn79 -zmmkirzmfi z^-tz^^ 

. Afttticra, (i) isHS!©Baaw#: 2 itiBtt>£nzT$;mmmkm- 
&it}*mwmzm-oT$;wmm%^i-z^7?F*itte%<DMs (2) » 

GirZWffi—fiystfllVbZ (WO 01/16309) o 

flij&tf. ^yf, 7S>K !7f-^ ^> ty*A IM'fctf 

) (flfctf* MH& ttftMu ^yr«, B&Bittuft. #H 

^f-v^^Agna, ±&»^ a&ipub 

, , mm, mmmfo, whms, •wwmm, mmi&, %mm 

^WSftlf) ^iL^m^lffJJS (fd^ff> MEL, Ml, CTLL-2, HT-2 
, WEHI-3, HL-60, JOSK-1, K5 6 2, ML-1, MOLT- 
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3, MOLT-4, MOLT-10, CCRF-CEM, TALL— 1 , Jut 
kat, CCRT-HSB-2, KE-37, SKW-3, HUT-78, HU 
T-102, H9, U9 3 7, THP-1, HEL, JK-1, CMK, KO- 

812, meg-oi4w x tt\ttfib<Dmm*&&irz>ibt>®z>ffl&. m 

, xms&t. mm. mm. mm. mm. 

urn) > m rm&. w. mm. ^mjn, « m<d? 

, #H> WW* «J», ttfc* IMSf > ^ ^ 

, mm. wrau mm. mm. m&m. m%. nm* m. um, 

|B^IJ## : 2 1 -C*^ $ tL5 7 $ / ^SB^lJ b HfCl$fcll-£>7 5 / SfflBfll b L 
Ttt, fclfctf* @B^J#^: 2 1^3ft*7$/Sfcffi?l]fc*&6 0%£U: 
<«)7 0%£Lk, 3fefc#*L<tttt80%SJLk, it)0*t<f»85%^ 
15 ±, L<te®90 %&±. Mhft* V < ttiK) 9 5 %$Lk) ©*@Ptt££:£ 

@a^!l##: 1 9-C^$4%5T^/m@B^!li:^^P-^T5/miB^JtL 

•cr*. mm%: i9x*mztiz>T$/ffl&nb®6o%u± 

25 /iEWft^Wfe^. 

ia*W§-: i 9r^$tt6T$/^ia^ji:^K^^P-^T5yi?@a^j^ 
mm^-vT$;mmmtu saw*: i 9x>mfrztizT$;miM 
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±, #^#£L<ft^9 0%SU:, St)0*L<^9 5%U±) <Dm&&% 

So 

Stittv «t^fe©fSH4#tt5tWKiPHt^*>5r:i:S:^-f". tfe^oT, ZAQi/ 
b'OfSmmm (M, ®0. 5-2^) ^5wt«u^, 

$*L3T$/I^J*©l£fc«2ffiEU: (#*L<«\ l~3 0te£&* J; 5 
25 »tu<»i-2o ©7-;; LfcT 5 / : 

~ 2 0 ©T^/^S#JPLfcT5/mE^ ©S&WI-: 1 9£fc«IB 
^IJ##: 2 l^$ftS7 5/iMW©l*fctt2ffi&_b (#£L<tt, 1~ 
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MfcE?!lfcl*fcW:2ffi£U: (0*L<fi, l~4 0ffigg, ±9#*U<«:1~ 
3 0j@@g, jfc36^t>&*b<ttl~2 0fi@flF) <Z>T5/»##inUfcTS/ 

^IH?!k : 3 0 X%:&tlZ>T $: /SHS^*© 1 2fi£JLh (0* 

U<tt, l-3 0flWE, J;9»*t<ttl'-20»e«) ©T^/W©7 

mzm-<DT ^/mmnt vxn s m?m% : 1 -estb^sr s ;m. 
20 ##k<&e?!i#* : 1 x«mt>&tiz>T $ /mimkm^t.tc\znn&)fcm--<o 

Sr^TU 1 X&t>£MT % /B^fc*ftttfclW©^fc : fr1" 
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$<Di$.tz\$2m&± m*L<\*, i-3oi^ i«j»*t<tti~i o 
m&vk ©ie^j#^ : i -zmt>£tiZT 5 y miwz i *7t« 2i@^± (0* u 
( 1 2 fi) ) 075; H^#Jn LfcT ^ y mib?ij> @e?q#-§- : 1 v&t> 

10 ^Klil~10im £&fc#*L<H#« (l£fc&2ffi) ) coT$/ 

Ktt, CJfe***^*^^* (-COOH) % *M>i/l/-K-COO") 
, K (-CONH 2 ) ^fcii^^x/^ (-COOR) t'fcotU^. 
r £ T*^* x/V^*5 tt 6 R b LX fi, X. y fvK ^^/K n - 7 a fcW 

tiZ 0 Zvm&O^xr^bLXiZ, mZtf^LtcCJfcffiO^XT/vteb'tfR 
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5 ^ymthtc-h<D^ ft+ftoT^/mvmm-kom&m (m*.&. -oh, -s 

h, 7>;yl, 4 $ yy-svm, jvY-;^ yr-V/mteif) 

10 Z AQ V Jfy K©#* LV^fM* L"CfS, 0!I;U£, @B^iJ## : 19, @H^IJ# 
# : 2 l*fc«IB^IJ#^ : 3 0T?*fr£*l/3T 5 / KE^flS:^^* t ( 

15 ft*£#*>tffeih'*. 

% ^Pift^ -rwvttx ="^&, firsts ^v^, yy=t 

*^SWCfflV^b^Sl^lJ!s|Bll&t UTWt. Escherichia coli (*fl§0) fdV 
a: U t TjSlI, Bacillus subtilis V&WW) ^tfV^fvW^JS®, Serratia marc 
escens (iry^T) m<D± 7 ?-T mW^frmf btl, ^-^Escherichia coli^ 

(4WP3 - 2 0 4 8 9 7#fc|B«0^rScft W * fcte^tU^ Ztcjjfefc £ o 

ZAQU^KIr3-Kt5DNAi Hu3£Lfc Z AQ !> tiV KSr=i- 

K1-5DNA^^1-5DNAr^^V^^^ l t(DT^oT'l>J;V\ £fc, ^ 
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J ADNA, ^/^BNAy^-fyV-, t&IBLfc*Wia • IMft**© c DNA % 

5 totalRNA*fc«mRNA®^•^P|gUfc 1 i>(D^ffiV^Til:^Reverse Transcrip 
tase Polymerase Chain Reaction (^T^ RT-PCRfe«tf5) [Ciot 

A^ttfctt, ZAQy K£ = -K1-3 DNA<t LTte, 011*. tf, (1)IB 
2 0-e^^$tL5^SiB^iJ^^1-5DNA N £fcf2|B?lJ#-$§- : 2 0f 

io *fc>^5it*iB^j^^ri-SDNAt/^^ h y h^#TT^y 

y^-fX1"SDNAi|r^U IB?iJ#^: 1 9 vm^ftZT $ /miB^JSr^l- 

AQ \s±7Z-*ft1rZ> v-^/Mf «fc£«UHfc£) fc^f 5^7*?- K£=- K 
t5DNA, (2) IH^lJ##: 2 2 T^fc^ftS^ia^JS:^ 1"5DNA % * 
15 fctegB?!l## : 2 2T*^^tL5ii:SiB^J^^-r5DNAi/N-r^> y 

^h^#Tt?/^^y ^X-t-^DNA^U IE?lJ#^-: 2 1T^$tb-5T 

S^S^I^ft, ZAQV-fe^^-^-tS^^/HtfR^^^a sr^r?- 
S^/^KSr^'-KI-SDNA, (3) @B?li#^: 3 1 T*^$^S^S13^ 
20 ^|rtSDNA s *fc«MH^IJ##: 3 lT*^^tl-54ISiB^J^^rl-5DNA 

t^r* i^y ^^^h^#Tt?^-r^y^x-rsDNA^^L, is?ij# 

3 0^$ttST$y^@H^J^^-rS^7 o ^Ki^K^^H®^'|4 (0!) 

25 V\ 

IB^J#-^: 2 0T?^$iL5^SIB^I^^-tSDNAitT^ 12?!l#-J§- : 
1 6T^$n5^iB^J^^-r5DNA^^Jfbn6o 

E^J#-^: 2 2t?^b$^^IB^J^^rl-5DNA^UT^ SB^J#-§- : 
1 8T^$n5^ga^J^^Tl-5DNA^^^^^5o 
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4ix$tfr$iiz£mm&$ttZDitA%&mft>frZo mm*-. 20, 

m^m^: 2 2*fcfiffi3W§-: 3 l-Ctfo^WfiW^ftSDNAiA 
A * MJ ^v>a, V b ft&ftTTW ;/ y *V D N A LTWu Gil*, tf , IB 
5 : 20, @3?lJ#-5§- : 2 2 3=fcte@B?IJ## : 3 1 -Q&t>ZM&&Bffl 

^*:ESE^Jfc£^*DNAfc£#JBVNe>;h^ 
10 ^$tv5*feSIB?iJSr^i-SDNA, *fcttE^J##: 3 8T£fr$*t3i&£ 

d n a t * hv y*J* v v ft3M£Tiw ^ y ^ x-r * d n 

15 mfbfrZo 

g2^ij##: 3 lxm^fi^mMmi^^i-^DNAt^^hvy^^ 

fft*#TW^y ^XtSDNAt It, ^flettfctt, E2BI*#: 3 9t 

mt>ztiz>M£m&\&$iri-z>DKA, 3 9x*&t>£hz>&M 

20 A«r£#U : 3 0 t?^$^5T$ yjWEfllHttS^f KfcH 

H&fcWMt<Dm& (M, ZAQI/t^-i^t5^m ZAQUt^- 

J«tt&K:H\ ( 1 ) : 1 9 $ /HIB^J&^l-^Xf- 

25 K£ = - K^SDNAi gE?!l## : 2 Ot?*£ft*i^lB3&J&'&#-*-5 

DNA^ X (2) mmm%: 2 1V$t£tlZT$;W®Sm$r£#tZ'<-7'?\ t t: 
3-Kt5DNAiLtH B3?!l##": 2 2*fcttE3WJ3-3 8-C*£;h/3&£ 
ia^JSr^i-5DNAdS % (3) IB?'J#^ : 3 0 T^£;h,5T $ /SEfllSrgWr 
KSra- K1"5DNAt LTtt s e#l#* : 3 1 *fcfiE?»J#-*3 9 
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±|B© Z AQ V #V KSr = - K-f-5 D NAtt, ( 1 )£*MW&45riP0:frife* 
fctt^lclpCfc^fciD^^Ki-a-^UTtiV^U (2) ZAQJJtfVK 
$T3-K-r5DNA<D^gB^ifSr##^LT, #y ;* • • !) 

5 T^VaV (Polymerase Chain Reaction : £*T> PCR£l»-?"5) jKcioti 

Z AQ U^fy Klr3- KnDNA^fAtST'y^ 5 Kilttt, tcbz.\i 
^lf^©pBR3 2 2 [v^-^ (Gene) x 9 5M (1 9 7 7^) 3 , 

pBR3 2 5 [v?->\ 1 2 11 (1 9 7 8¥) 3 > pUC 1 2 (v?-^ 

10 % 1 2 5 91 (1 9 8 2^) ) , pUCl 3 [S^-V, 19^ 2 5 9H 

(1 9 8 2#) ] , ^flft^pUB 110 t*>(*lrS*A"*>(*'7<<*S 
• y *f- • =i 5 — is a yX (Biochemical and Biophysical Resear 
ch Communications) , 1 1 2t 4 6 7 8 JC (1 9 8 3^) ] sfc^Wb^S 

IfUtll C-V^^t^X-^^^ (Young, R. and Davis, R. ) % 
?4 V>fX tVat/V • 7#7^- • #7* • iM^^* • • if 

. jl- • a:* . a:— (Proc. Natl. Acad. Sci., U.S.A.) , 8 0t, 11941 
(1 9 8 3¥) ] ftZ&mtfbtlZtiK *<Dfa<Di>(D-?h<DXi>fe±ft"&%teX* 

^9^5 Kfc|a*atf*feiUrtt s fcfcX-ff, Tj — ^-TTj* (T.Man 
iatis) £k ^U^-a. 7— • ?v—~y? (Molecular Cloning) a — /I"K-* 
-f^W • /n— • 7^7 h y — (Cold Spring Harbor Laboratory) , 2 3 
9K (1 9 8 2¥) fcB«©*«feft^*rffe*tS. *t77-W^-lCD 
25 NA^JSa^atf^StfcbTWt, fcix.fft3.-y (Hyunh,T.V.) Cx-< 
— ^.rt:— • ^ T • 77 V'T 4$) )V • 77 , O w -f (DNA Cloning, 

A Practical Approach) 1#, 49H (1985 #) ] ft WW hMo 

cherichia) AM, /^/W* (Bacillus) JMfcJffc^ASftS. 
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±|B^^x ]) KTMMtoWk LX\ts !)t7-3]) (Escherichia coli 

) K12DH1 t7n*s-i?lsjr- *7--f .^> 3 ^. T$T$-- 
•V-j^l/X (Proc. Natl. Acad. Sci. U.S.A.) 6 0^ 1 601 (1 9 6 8^ 
) K JM103 (^^Ky^'T^s/X-Uf-f (Nucleic Acids Research 
5 ) s 3 0 91 (1 98 1^) ) , JA2 2 1 [^-Y— * ' * ^ 

3.7— • PS*- (Journal of Molecular Biology) , 12 0 5 1 71 

(1 9 7 8#) ] , HB 10 1 (^t/^^^^^-'^tP^ 
- N Aim, 4 5 91 (1 9 6 9¥) 3 , C6 0 0 [S?:**7V S>** (Geneti 
cs) > 3 9#, 4401 (1 9 5 4^) ] , MM2 9 4 [^-f^~ (Nature) 
10 , 2 17t, 1 1 1 01 (1 9 6 8^)) fc£2«*rfe>*L<5o 

_hlE^/V;*Ji®£ LTte, fcfc&tf/^vK* -f-^y* (Bacillus subtili 
s) MI 1 1 4 [S*-^ 2 4^, 2 5 51 (1 9 8 3¥) } > 2 0 7-2 1 ( 
9 S • ^ • % * h V - (Journal of Biochemistry) 9 5f, 

8 71 (1 9 8 4#0 ] teZ&mirf kH5o 

X (T. Maniatis) t>, ■=& 1/^3.7— • ^ u—~^{f (Molecular Cloning) N ^ 
—;V Y > 7.~?y^>>f > - ytf? hV— (Cold Spring Harbor Laborator 

y) , 24 91 (1 9 8 2^) lC|E^<P#;W!7 J*? n yy( Kfefc3^«#/W> 

^ © <t ? LT ^ p -yit Zfrfc Z A Q V tf> Kfc - H1" 5 D N Ate&^ 
fetLf^y^^ h\ Mxif^P BR 3 2 2, pUCl 2, pUC 1 3, pUC 1 8 
% pUCl 9, pUCl 18, pUCl 1 9t£¥\zy-7?*—-yy\.xm^Z> 
25 ^bftX*%Z>o 

Z<D£ 5^LT#btbfcZAQy ^>-K^^-K1-6DNAO^gB^J^ v 
ix.}^=3rf-A • ^/V/^-h (Maxam-Gilbert) & (Maxara, A. M. and Gilbert, 

• ^ • If • • rn* . 3:— (Proc. Natl. Acad. Sci. , U. S. A. ) , 7 4 
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5 6 01 (1 9 77^)) &Z>^\&i?T***/m CMessing, J. *b> X? U 
<< V? 'T*syX> V-f—f- (Nucleic Acids Research) 9#, 309H (19 
8 130 ] (CioT^U &*B<DT $ ;mmWk<Dtkm>t>Z AQV tf> K£ 

=* - K-r 5 d n A<D&&*mmx»% s. 

jfcm, * n-yikZfiftZ AQ y tfV K&p- K-tSDNAj&^SS^iirfcVN 
*fcttfflRH-±3 KV£ U"C<DTAA> TGASfcfrrAG&^LTVvCfc*^ 

^^am ±&<Dtt&m&m<D77x%v PBR322, p b 

R3 2 5, pUCl 2, pUCl 3) , «[||||^7^ K (flk pUBl 1 
0, pTP5, pC194) J&ifWrffeliS. 

trpT'n^- lac/nt-^, recA/o^-, APL^p 
1 ppT'n^^-^^iiJ, ti^f;^SlT?&5^ sp 
Ol/n^-, SP02/n^ p e nP^P^^-^»St 
V\ D frtf1&±#at$/3: JJ tTJR«-cyp*-^-36ST7yp*- tr 

5^tT^$ttfcZAQy^f^K2r=i-K"t5DNA=Sr^1-5-<^ 
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If • t^3t/V •7*7^' Or? •y-ja^l/* (Proc. Natl. Acad. Sci. USA 

) % 6 9m, 2 1 1 OH (1 9 7 2m (Gene) , 1 7#, 1071 ( 

1 9 8 2^) Jfeiffce«©*«fel!:fl6oTtfft*>*b5. 

/V • i?i^7>f (Molecular & General Genetics) „ 168^ 1 1 II 

(1 9 7 9¥) *£KE«t©>^fcfcoTm>:ft*. 

10 ffi^Tx LTT77°n ; E— *-£/BV^#£\ T7/n^-® 

38S&*©fa_h&B&fc LT* ZAQy $1/ K£^- Kr«DNA*^*T £3§ 

, ittmy»a-x, ?*xhv^ ^am^t\ mmmtvx 

tfe3rgtfM9J£fl& C^7- (Miller) , S>*— TrAs*Hr7^9 X^V * W -4 
l/'^V^ra-y—' i/zcs^^r^ y97^ (Journal of Experiments in Molecular Ge 
25 netics) x 43 1-4 3 31, Cold Spring Harbor Laboratory, New York 1972 

fefelC, fc^X^-fy^ntVV-iS-D-^^y^ (IPTG) 
, 3 0 — O' K !l /i"T ^ y 5 ft3©W*JDt « r £ 5 0 

y k rmwom&s mmzm%® 15-43 nxm 3-24 
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x*&iri&<DpHm (pH6. 5-7. 5) wmi>ittmt£WMNt 

y^b /k 0* u < 6 ~ 7 =t)v/ y y h /v, jjyfc-eri 5 ~ 9 y 
<Dm&te, ^T-^yCitii^4~8^;v/y ^ h/K &*L<te3$6~7^e/v 
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, TK^^tTffiV^btb, *^*©&ttffl<0j|£tt % ^T~^-Cte4~8^ 
; v/ y 5, h/K 0* U < 123$ 6 ~ 7 y y h/K WMXfe 5 ~ 9 ^/V/ y y 

fcftfciSafcSr&gfc: ± DMlg^Lfc^, Z AQ y tf^ Koy7^-^f 
10 (Jgti-fk ff£te) SrfT5o 

y 7^ Ar-f ^14, fflfSK Lfc Z A Q y # y Kfc uFy?x*y77-&ffi 
M1rZ>t\ t.tatZAQ y ^f^ Ffc-Stfi-SifflRfc l/Ky^ -7t-X% 

u\ty?X'*y7r>-kLX\X (GSSG) *5j:t«15n 

15 mfA'fitti' (GSH) «r*^Jfrt-*«WS, ^x^&.fcrj^^&^f 

« % mm. byxmrnm, vymmmm, mmmm, fi^wmmmttm 
20 \sYv***yy7-*<Dmcn mmmw) *zxmjm m^mmm 

<OM&\&, fllfctf, Ztl^ft 0. 01~100^y V y h/kfc «fctf o . 0 

1~1 0 0$ y^/y y WV-<?a>3 0 GSSG*3J:tfGSH- 
fcfflV^*^ W K y ^ >7 7 7-^" ©G S S G ©Igii 0 . 0 1~10 0^ 

vw/Vy h/K &£l<&o. i~i o ^ y^/v/y $/ h/K 0*L<teO 

25 . 1-1. 0 $ U W U y G S H©Igtt 0 . 01~100 

^ y *a>/v y h/K u< &o . i~io?y */v/y «? 0* u< » 
o. 2~2. o ^ y^/v/y y h/^fflv^^ttSo 
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5 ^r^tf^m^W^Sr 0 - 4 . 0 V v h/K # * L < ttJlfi 2 ^/V/ D y 

£LV\ I'Ks'^^^r^^TS/^O^P^^ 0. 1~1. O^e 
A'/Us/b/K #£L<teO. 2~0. 8^;V/]) y h/VT?fc5o 

X*hZ> 0 pHte7~9, £?£L<W:pH7. 5~8. 5T?fc5„ 1)7^—/^ 
15 y^lCili-SWMWtta^O. 5-7BR,ff*L<ttl-30^ SbtffSU 
<«l~2 0K"efc5 o 

20 11^777-7^^ (Sephadex) G-25 (T^^tA 77/^'> 

jatft^&fcj; «9 o. l^/y </ h/v y yWHWftfc»UXSff1-«ci:fcJ; 
HiSxafi y y*-)Vf4 W\zMi\^x'tf ?zfbx%z> 0 -m^ox 5 ft 

25 m«iLTttfl;fctf«lBK awf, #SB, Jfe&fc, ffigA, TVi^ii, *n 
* (y-?isvJ* Vt^VT sU*T? (W) ) * CM— 5 PW (h — 

y- ffi) ) fcsvna, deae-5pw (h-y- oho ) ^t/t-r^-v^ 
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5 IP*,, ZAQU^K»»»OJ|»»ft^«riW#pr*Ja5tt**U ZAQytfy 
K^3-K-t-5DNA#^^b-rVN6^fe^V>fi^*^^^^LTV^ 

M*.t£s ^#:|^^^:*5V^■CZAQy^K3oS^fc5V^tt^LTV^f^:«)^^: % 

te^^fr^S^v^m^ z aq y # >- K&#A#fc#4l-s r. i^c 

15 iot, «S#K:*3»t«ZAQy^f^K©«:lrtS:+^ S>5Vn«:jE^5I»$ 
ZAQy^VK^e^lftR-^B^WiUTttffl-rs^W:, 'M<H9 0 

20 ZAQytf^KttU 09*tf> &^KlJSCT*f#£jiLfc&3!U ^•fc/Vfck ^ 
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10 ) #fl«J*tf £>*k SMSfeftftttgtf^ (#9itf, ^*y-/v 

/t^gE) , ^*vttJMB8HfcW (flil&tf, #yyyw<-h8 0™ hco-5 0 

fc hskmT/v^^>. * a !)xfi/y^y 3 ^) % 
(fllfcrf fc K 77K -fts Vis* V 

25 -$£#Jfc:/&A (60kgtlT) fc^Tft, -Bfcof ZAQy^K«rJ6l 
mg~1 000mg, 0$l<i^lO-5OOmg, «fc 9 U < (3:$J 10~ 
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-PICO^ZAQy^Ml-lOOOmgSI, &f;L<te&l 
~2 0 Oing^, £!9&£L<«m 0-1 0 Omgm^^S^^ait-tSr 
fcfc:£9&£i-*<0jWllte"C&S. ffctf>MKZ>3§^t>> 6 0 k g%tc\) KiSUF 

„ IUPAC-IUB Commission on Biochemical Nomenclature^ i <5 BjHjfc 5 VM^^g^ 
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25 


S e r 


(S) 


: -try ^ 




Th r 
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Me t 
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Asp 


(D) 


: TX'<7*P>Wt 


L y s 


(K) 


: 


Ar g 


(R) 




H i s 


(H) 


: t*^;/ 


Ph e 


(F) 


: y i=;V77=y 


T y r 


(Y) 


: i/is 


T r p 


(W) 




Pro 


(P) 




Ash 
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• s ' ^ S ~\ ^ 


G 1 n 
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z aq kt^-©7 ^ y msm^-to 
iwwm^: 2 j 

ZAQl^^-Sra-K-raDNAOiaKE^*^ (ZAQC) „ 

20 ZAQVt^-^n- K1-*DNA©tt3S^I*^ (ZAQT) . 
(IB^J#-^ : 4) 

l*#Ml"CJBV*$>;h/fc:/9'f^--ZAQC Sa 1 ©tUtKWft^, 

##f!llT^V^ttfc:^7-r^-ZAQC S p e OttSB^I^zM~. 
25 [@B^J#^-: 6) 

3 X*^biltz.Zf74^-Z F 1 0&g|E?iJ&^1- e 
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3 -CJBl* bfltc^v^i^- Z F 2 ©l&Sia^J^^1- 0 
CSB?!I##: 9] 

3 -C/B V> bftfcT'y-f Z F 3 ^^E^J^^1- 0 
CiB^J##: 1 0] 

5 ##f!l3T*#e>^fct hMZAQytf^K^^K^-KI-SDNAOS' 

C@S^J#^-: 1 1] 

3 T'JB V tWt Z A Q L - C F O^ggB^J &^-fo 
ffi^J#-^: 1 2] 

10 3 X°m V n b ttfc -fy <i -r - Z A Q L - X R 1 c^itSIB^J^^i-o 

C@B^J#^: 1 3] 

4 T'# bftfc D N A$rtf <£&SlS?!!£^1- 0 
(B?!l#-^: 1 4) 

4 T^#e>ttfcD N A»fK-O^iB^J^^1- 0 
15 QE#l#-£: 1 5] 

t hMZ AQ y # >- KhuIE^^ K©7 ^ /^SB^J^-f-o 
m^m^: 1 6] 

IB?iJ#-^ : 1 5 X*mt>£tl% t h^Z AQ V $1/ VWMW^zf'?- K&n- K"f 
5DNA (D^IB^I £^1% 
20 CIB^J#-^: 1 7] 

t hMz aq y mmw^-f^ vor^ymmm^ir 0 

mpm^- : 1 7 x»mt>£foz> t h§iz aq y $v vmBfc^? k&=»— k-t 

5DNA <Z)^MB^J %^t- 0 
25 CiB^IJ#-^: 1 9] 

C@B^IJ#^: 2 0] 

E^iJ##: 1 9T'^t>$ix5t MZ AQ P ^ KSr^^- Kf5 c DNA©I 
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CSB3WI-: 2 1] 

2 2] 

Sa^J##: 2 lT?^$tl5t hiZ AQ !) ^fy Kl:^ - Kf5 c DNAOt 

5 msm&frt* 

m^m^: 2 3] 

###14 (4-1) "CffiVN?>nfcDNA»fJt©^ga?!ISr^1-„ 
: 2 4] 

10 imm^: 2 5] 

^»JlT'fflV>f,tbfcDNA®fJt# 2©ittE50«r*f . 
SEW*: 2 6] 

CSB^J#^: 2 7] 
15 HMJ l -cffiVN fcftfcD N AW* # 4 <OiSSia3?!ISr^i-. 
CS5IJ##:2 8] 

QKWt-: 2 9] 

^«l-C^6>nfcDNAWf>f-# 6O«aEE?0«r*i-. 
20 C@a?!l##: 3 0] 

tMBv8©7^y BftE^«r*1- 0 
[@E?U#-§-: 3 1] 

S3»J#-^ : 3 0 X*mt>£tl% t J^B v 8 K1"5 c DNA<D^|B^J^r 

25 (E5U#-!§-: 3 2] 

H»J2 - 1 T'M^btltcDNAmfrlt 1 ©iteSEW^^i-, 
(Kfll**: 3 3] 

3 4] 
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m&m 2-1 vm^ b^cDNA^fjt # 3 <DM.mmpi%^~r 0 

CIB^J## : 3 5 ] 

$mm 2-1 -CJBV^ftfcDNAlWtft 4 ©iftSE^S:^. 
(@B#I##: 3 6] 
5 H«J 2-1 tffflV^fctLfcDNAIffjt # 5 ©&SSE?lJ£^1- 0 
CIB^J#-^: 3 7] 

mmm 2-1 -?$v>s>;h,fcDNABrJt# 6 (dm&wm*^. 

CIBJIJ## : 3 8) 

IB#I##: 2 1tr^$^5fc h^ZAQy^VK^r^-KI-^^DNAO 
10 ^SIB^J^^-ro 
[ffifll**: 3 9] 

SB?IJ## : 3 Ol^bSftSfc MSB v 8 K^S-£#DNA©ift£gB?y 

(SB?IJ#-5§- : 40) 
15 t hSJB v 8 KOT ^ / BftEaiSr^l". 

[BH^J#-^ : 4 1 ] 

t h^B v 8«re#^^ k&=»- Ki-5DNAo^ssa?»j^i-. 

&m<D&£>M 1 y t T =3 y (Escherichia coli 

20 ) DH5a/pCR2. 1 - Z AQ Cte\ 1 1 (1 9 9 9)^8^230^ 
^ B*S^**o<«lfJAlTBl#«Sl *&H6 (MW3 0 5-8 5 
6 6) a&tT^Am^fi^^W^m Wfl^KrtWC-fe^- (10 ii^M 
lSIStfffl& ^IfIIW%i (NIBH) ) fc*K#*FERM 
BP-6855ilt, Wll (1 9 9 9) 0 
25 «m^JIIK+HW2 - 17-85 Mffl&A • *SS0F^ ( I FO) m*ffi 
ft IFO 1 6 3 0 1 £LTWf6£*VCV^ 0 

&ft<D&%M 1 ^ft&ftfc^WB&tt^S'* y t T 3 y (Escherichia coli 
) DH5a/pCR2. 1-ZAQTIt ffifell (1 9 9 9) f 8^238 
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ee) msmm^mmmu^mm Mt&wn&v*- as mmm 
mm nmmm ^^xmrnmrn (nibh) ) m±mmxmm^. 
mm&wfim im&fMm*** -te*te#*F erm BP-6 8 5 6i:i 

Xs 1 (1 9 9 9) ¥8^4 0*»&»a«feA-»BWRW(IFO) fc* 

5 I FO 1 6 3 0 2 t LT^f6$tlTVN^ 0 

^©##09 3 "t?#^nfC7^S^^^oi ptT =!) (Escherichia coli 
) TOP 1 0/pHMI TAft, ¥0.1 2 (2000) ¥7^13BH0* 
ifiIo<{iMlTllfil ^*^6 ®f#t3 0 5-8 5 6 6) 

io fe*x^ii^flB9BW (nibh) ) wmmsMmmmsm 

#fF^^fg^V^-K:^fe#-^FERM BP-7219i LT\ spfiU 
1 2 (2 0 0 0) ¥5^2 6 0^feItHScA-»i!«9BfS0f (IFO) 
IFO 1 6 4 4 0 £ LT*ft$;h/0>*. 
#3&©###J 3 -e#^tlfc^TO^^iy^ Jlt7 n!) (Escherichia coli 
15 ) TOPlO/pHMITGtt, ¥^1 2 (2000) ¥7^130^0* 
H*#*0<tflfr*lTBl#ttl ^M6 (Sfi##3 0 5-8 5 6 6) 

£*l¥X3fflE«JWJfcBf (NIBH) ) »4ffft«feAS«S^^9F 
SW? WfP^HFte-fe^^-fc^FKS^FERM BP-722 0i IT, 

20 1 2 (2 0 0 0) #5^26 B^MA'W^ (IFO) 
IFO 1 6 4 4 1 h UT*Fte$*ltVS 0 

&a£©^ife0!l 1 T^^tWh^^xn y t T => JJ (Escherichia coli) MM 2 
9 4 (DE 3) /pTChl ZAQft, ^1 3 (2 0 0 1) 2 7 Bjo>b 

> B«iJ|o<fMlT@l#ffil tp*^6 ®«##3 0 5-8 5 6 

25 6) 3Bi3fcfTjS3feAgl!Sft»ia^W3^ J'**- (IB 

« xm^flfK 4*X^I|^fiW5t0f (NIBH) ) »SPffft*Aj«aflf 
H£W25J5r flM^«*l&t^ fc -fc»K»*FERM BP-7 5 7 UU 
,¥$13 (2 0 0 1) fl^l6BHSI»*IF0 1 6 5 2 7 £LTJtt 

m&xzmmvm (ifo) ic^sti-o^. 
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W^<0%mm 2 T*®# £ tilths* V t T =!) (Escherichia coli) MM 2 
9 4 (DE3) /pTCh2ZAQIi, ¥$1 3 (2 0 0 1) *E4M 2 7B*»& 
0#B£#»O<tfTfTJfclTBl#ai ^*»6 (»ffi##3 0 5-8 5 6 6 

) &£^gc£AIIII»i&i^3S0T WThfettMfrfe^^- (IB 
5 X^S« ^X^XUftflPPBftSf (nibh) ) HfcAffftjfeA^l^»» 

-n-W^SFf #flF^^*tfrfe V^-tc:^FK##F ERM BP-7572t LT, 
¥$1 3 (2 0 0 1) *£3J! 1 5 B*»feSWfi#*I FO 1 6 5 8 7 £ LXMB 

rnxmrnm^m (ifo) fc$rfe$;h,-ci^. 

io HWJ 

#%#|1 ZAQ Wr:/**-&=i-K1-<5 cDNA©^n-=^ifiilS5IJfi5 

15 

t MBTIfrcDNA (CLONTECHtt) irmtt U 2l@<D7°7-f 
, 7°7-rv-l (5'- GTC GAC ATG GAG ACC ACC ATG GGG TTC ATG G 
-3' ;@a^lj#-^: 4) Rtfzfyj^— 2 (5'- ACT AGT TTA TTT TAG TCT 
GAT GCA GTC CAC CTC TTC -3' ; SS?IJ## : 5) &JflVvtPCRg&£ 

20 ff ofco mRj&tz&vzBLi&mnMf&ft^mc dnao 10^01 t 

T^ffi L v Advantage2 Polymerase Mix ( C L O N T E C H|fc) 1/504, 
7°y-f^~1^7Jt7 P 7^-Tw-2^0.2/iM, dNTPs 200 /zM, &tfa&?fc:S&f<t£> 
>^y7T-*M7L, 25 tiKDWiAbVtCo PCRW, 94°C-2#<^ > 9 
4t;-2 0#\ 7 2<C • 1 0 Of^lM^/VSrSHk 9 4t:-2 0#, 6 • 
25 1 0 0#©fvf ^fc3EU 94t - 20#, 64t)' 20#, 6 8°C-100 

CRSlSII©S^g4fcSrTA^n— h (Invitrogentfc) ©fe^lC^V^ 
K^^^-pCR2.1 (Invitrogenft) n-c=y^Lfc: e ^tbSr* 

IIDH 5 a CiAls c DNASr^o? n-y^TV Vi/V fZ-gttL 
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ytfmwz-?*—* Kf 5 2@^© c DNAIE^JZ AQC (@H^U 
2) StfZAQT QS^Iff: 3) £#fc c r <D c DNAi •? ffl£*b 

5 fcfc«)ZAQ£lfc£U BBBI#*: 2 ^5 D N A^f t5if Wlr 
±mW (Escherichia coli) DH5a/pCR2. 1-ZAQC& ktffclBWi- : 3T*^$*L 
6 DNASr^rr*»msa(l#«:*»«nH5 a/pCR2. 1-ZAQT£#£ Lfc„ 

2 z aq Mr^-fcStetel-*^:/^ K©¥$t 
10 (2-1) ^L^tB^M 

terSriMSfritfll (CR26H, RlOA^n-^- : 0 ^rffiV^T, 10, 000 r 
15 ffi&ft&NI (CR26H, RIOA^P-^-: B &H|c5*£rtfc) SrJHV^TlO.000 rpnu 15 

<dt* h>%tox.mz.xzmmmwLtco ^xmm^m (cr2sh s rioam* 

B£*«#*f:) &£l>T10,000 rpm, 15#Wa&&« % #£>tbfc±?jf 

20 tt> Ttfy^iU ftfttfttC1350 ml*Tf«KfLfc. #<bftfc^g$i£. 675 ■ 
ml ^^^338 ml<D^^/U^-T/^tm^U ftB*- h *teT»L< Wto L 

25 

( 2 - 2 ) *%mmm<Dci8im? nvF^7^(a 5*a#® 

^-^^X^/V^^rH^tTci^y^^/V^^UTt^yASep-Pak C18 (Waters 

tt) io gbtts-ivx-wpm.. i Mtm-csflBflsut. :©*7ac n (2- 

1) TfMBbfc»aj»[ (**L2 liter#) £SS*Lfc, ttlvC, ZOXyM^ 1 
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00 mltfU M &B%MLV l /l'%$nfrLtc 0 fcK, ^(Dj}? MZ.200 ml©60% T± 

tc 0 nbtitcmmmz. ^<^u^-m^xm^t^ w^nm^ (12EL 

; VirTisft) KX^^LtCo 

5 

^y^ntri^Vi!|©*7^ia00 ni£t&»*T?#P£*;fc:SP Sephadex C-25 (Am 
ersham Pharmacia Biotech ft) & x £455*2 mlKlfeS £ ^W7l<:.&.tf2 
10 M 3W>^r-?A(pH 4.0)Ti$fci#Wh#, IjH(2M 3HfcT A : T 
-fe ^ h U : tK=1:25:74) T?¥#ffcLfc 0 _hlB (2-2) Tfcfc*Lfc*a&tt 
jBMfcS: I$fc20 nlfcft^U SP Sephadex C-25 2 ml^P- KLfc„ I #10 mil? 

11$ (2 H ^Ty*-^A : 7t h=hP^:*=l:2.5:6.5) , III 
t (2M ^T^-^A : h- h V * : *=l:l:2) , IV& (2 M =¥$T 
15 >^r~?A : 7ir f^hy/V:zk=l:0.5:0.5) #10 mlT?«R^^6bi Ufc„ 

fcI*a»6)IV»^ *n^*U*3»ftil« (12EL; VirTisft) teT«GB«iJILfc 

o 

(2-4) ^fL^W^TSKgel 0DS80TsjS!ffiKatt^nT I>^97-f-fcJ;« 
20 #M 

TSKgel ODS-80TsBtei^5t$&#^ nvf^77^^7^ (My-W^ft 
% 4. 6 mm x 25 cm) 40 < CfcTx flS&Sil ml/mint? A*& (0. 1% h U 7/V;*-ngE 
Ife/HS*) £481. 7%/B^ (0. 1% bV y frXnm&m T± b- b V /V) £ 
48. 3%^r^ U Lfco _hlB ( 2 - 3 ) "C# ftfc I h im<OW£%ti& 

25 %0& s Zft^tll M ftR4 ml^^U^D-r h>/7 7^-^^Lfc 0 IP*>, 
«WS«iB»©^4ml*»*9A|C»3|PUfc*, «BSSl ml/minT\ l#W*»ttT 
Aj$S*67%/B»aM33JS 3;-e±#£-S\ &V^0#f B WtTA^*67%/ 
B^433*^&A#&40%/Bi£&4l00% B«*g«rift»W^$** 
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£150 nl <D0. 2% Bovine Serum Albumin (BSA) /Mgfctfe&lsWffi&^tc 

o z(Df&m®*'&&<o (2-5) temhtcmj&ftca't *^&±&%mmm%<D 

5 

(2-5) Fu?R%m^tcmfoftca4*i'mm±.g-fe&(Dm%. 

H5 a /pCR2. 1 -ZAQCO 1 ^ P — ^ £ % T^t°ixy^ £^tf LBJ§J&T^ t 0 l&g L 
, /7^$ KpCR2. l-ZAQC&#fc 0 itL-grWSSIfftSal I&itfSpe IT-MIU 
10 ZAQC£n~Kt-^'l'>'f— MfP^^DtaLfCo I^CfiPlg^Sal I&itfSpe 
IT*^SIUfcpAKKO-l. HHi , &<{ h§B#&Ligation Express Kit ( CL 

ONTECH Laboratories, Inc. ( CA, USA ) ) frftV^SfifeU *BMffl>H10B 

15 0»^mffl 7*7 * 5 KpAK-ZAQC t LTffiJB Lfc 0 

^.(D-fyT.^ KpAK-ZAQC^CHO/dhfr _ » (American Type Culture Collect 
ion) {CCellPhect Transfection kit (Amersham Pharmacia Biotechlt) ^rfflV^ 

KDNA 4 /xgtC^J-LTBuffer A (CellPhect Transfection KitfcSSft) 120 n\* 
20 Ift&PU 8E#U 10&WtMt8U Buffer B (CellPhect Transfection KitKl^t 
) 240 MlSriSftlU »L<iJH^U«DNAS:^^rf*DNA-y 
^^T^^-frfCo 5 x 10 s i@©CH0/ dhfr" HBI&&60 mmi^ — Wfcjft % 10% 
<OV*sWJlM.ft (BIO WHITTAKER *fc) Ham's F-12^jft ( 0 

m ^T*37°C, 5%^m^ffT*l 0KHg£Ut:gL |DNA-!)«;l/v'!> 
25 A££#0flHltt48O Ml«T^ir-^©BttMfi±fc«IT**fc 0 37^, 5 

%&m#X*K.X6f$in%mV1t&* tm&$*%^ Ham's F-imi&V2®m 
faZftfrU ^*-WWiffifo±\Zl5%yy±n-j\,Z$Zt1gffim(U0 mM NaCl 
, 25 mM HEPES, 1. 4 nil NajPO^ pH7. 1) 1. 2ml&85Dn L 2 aUB&SLfc. 
> Ifg, jki*«r£*ft^Ham*s F-12#*&-e 2 EBI&frLfcfc, 10%®?^J&JSj1WI* 
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«r£fc Ham's F-12«f**-C3rC, B%m*#X *1*-Wm Lfc. t£»£ h U 
^^«fflK:J;9^«:§*T^-Y--^e>@lRU 2 x 10 4 . Wo6-well plate 
{£fit;t&^ Sltff ^^10% ? ->j|&jEj&}f (JRH BIOSCIENCES It) % 1 mM MEM^jft 
mT$;mm& (M^fffisZ&W) ^ 100 units/ml Penicillin, 100 jug/m 
1 Streptomycin£r^t? Dulbecco' s modified Eagle medium (DMEM) ( 0 tK 

vx^<(ox\ mmm^iBn, &£mnnfc%m%^Lxjmmm&f&£L 
tco mmm^8-i onmz&^vx%imwfewmmmo*n~-*ffi2mm 

^ZAQC-B1$9I& £ S»1-5) Lfc„ 

*ff$£LTETA (xy KtDyAl/t^-) %^CH0«24#^n- 
^ (^#ETA24#BJJSi»§-ffc-f 5 0 Journal of Pharmacology and Experimental Th 
erapeutics, 279#, 675-685H, 1996^#]fJ £/^7c 0 

±13 (2-4) Xn^tzTy^m^yfM^^X, ZAQC-Bl«&tfETA 
24«^*5{t 6»rtCa-Y ^^g±#7£tt<Z>$|££FLIPR (Molecular Devices 
*±) *m V ^*To fc, ZAQC-B1«, ETA24«*iaO%@*ff &3$f * ^j^jfem 
(&fcd FBSii-5)^Px.7tDMEM-e»^LTV^-5^t7)^VN7Co ZAQC-Bltt 
, m24«^-?:^-? f m5X10 4 cells/ml<t^6J;5^^(10% d FBS-DMEM)f£ 
1MU FLIPRffl96;7t:7V*- MBlack plate clear bottom, Costerft) 

&^T#?:r/W£200 ^l-fo^x^O.oxioWis^oo^i/^^/u), 5% 
aVf ^^^^-^-4>{^:T37 0 CT-^^Lfc^ffiv^7c(^#«7 s ^-- h 

6)0 H/HBSS 2 (BzK^^^th) 9.8g, ^^tK^ h V 

9& 0.35g, HEPES 4.77 g , ^mibi~hV tmWiX pH7.4}^Wfc^, !7 
^/l^-^®^) 20 ml, 250 mM Probenecid 200 nU $ S/J&JEitff (FBS) 2 
00 Ail$r^U7to *fc, Fluo 3-AM (l^fc-ffc^^) 2/>VT;V(50 M g) 
S^fvWW^a-^MM' K 40 ^1, 20% Pluronic acid (Molecular Probesft) 
40 ulfcfeBL, CftSfJifEH/HBSS-Probenecid-FBS to&P;l, 8jlt? 
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<<y ^S:fflv^-C^^g^v^fciBJ^7 0 ^-^^^:#•>al;^ 100 /*l-fo#&U 5 

% co 2 4y**.'<~-?~-$i,LXZ7'>c~?imffl4 y*=L^<- b Lfc(#Jfp-T^ v 

?)o ±IB (2-4) vmbtitcT v±A ^f-^y/McoVN-^ ^7^V 3 y 
fc, 2.5 mM Probenecid, 0.2% BSASr^tfH/HBSS 150 nl^Mx.X^.L, FLI 
5 ?mWK7 1/— h (V-Bottom;/ U- b , Costerft) Vtc ^VZffrT* U 

- b t1r%) 0 »:/W-><75£Jf p-tV >^T^ H/HBSSJC12.5 mM Proben 
ecid^Mx.tc.mW^yyr-X'fV- b y* (Molecular Devices^:) & 

^T»yi/-h£4iii?5fc^u sfc^mioo n\<Dmf>^y7 7 -*m\,t<Lo 

^<D$tf&7°U— b h^S-f)V7V— h^FLIPR^-fe^ h LT^-t^^Tofc(FLIP 
10 R{C£«? X f-V77K7V- 50 ^ 10fy//^«7'W- h-^^jftS) 

0 

^<om^s ±IB (2-3) IV$£_tlE (2-4) WfcMmfcW.? w b?77 
<< -ftm UT# bfltc 7 ? ? *y a ^No. 53(dZAQC-BliBj^^i!#^^)^mrtCa-r 

15 

(2-6) TSKgel Super-Phenyl^i^it^^ P-^ h ^7 7 ^ -{Ci ^MM(l) 
TSKgel Super-PhenylMi^il^fty nvf^77^^7A (j{C y — floS 
#11:, 0.46 cm x 10 cm) 40 o CtdT, ^3il ml/min-eA^ (0.1% h ]} 7 )\> 
&M81.7%/Bm (0.1% b V y/V^-n^/60% T±b~bV 
20 /V) ^48.3%^L^bUfc 0 ±13 (3-4) Xmbhtc7 yt*SB ^No. 53 
toV^^o-? b^yy^-^lr=fTofc 0 IP*>, y^^Va >-No. 530^1 m 
l£^#7A}iI^5f Lfc^ ^3tl ml/minT\ l^f H ^^tTA^*75%/B^W 
*25% £-C_h#£-fr, ^V^T*75^•^^^tTA^*67% / /B^*33%*T^ B 

25 mmWi*. 500 ^lToyy^-ya^No. SrottT^LfCo ^|77^^3V 
(i I<5o0. 2% BSA 150 /^lijl^L^^;^ (12EL ; VirTis*±) 1? 
$d£$£*t$i2:fCo £<Z>ftjM&K: % 2.5 mM Probenecid, 0.2% BSA&-£tfH/HBSS 
150 n\ Z1N7LX®MU w<^$50 nl*m^X±M (2-5) ^^{Jli 

•9 % mifoftcaj *>m&±%m®.zmM-rz> z tizzy, uoc-Bmm^-r^ 
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>-No. 103-I05^ffl £*i,ti^ ^ t ftm® LfCo 

5 (2-7) /zRPC C2/C18 ST 4. 6/100$f@i^£$ft^ n v h ^7 yj -\Z. £ 

//RPC C2/C18 ST 4.6/100$*Bjf5j£$ft^n-7 f^77^-ffl*7A (Amersha 
m Pharmacia Biotech$fc, 0. 46 cm x 10 cm) ^ 40t:(C-C N ml/min^A 

(^7?y/i>*nmmm>gfo) ®m5%/Bm (o.i%^7°*7/i^ni&^/ioo% 
10 r-fe h - h y )V) ®m%*m L^mit Ltz 0 

±IB ( 2 - 6 ) -C# bftfcTSKgel Super-Phenyl$tBiii3i$ft:^ py^77 

<< —ft&y y^->3^<Do^yy^^3 y$o. 103-105^^©^ £ n rpc c2/cis s 

' T 4. 6/100$*@# 7 J*\m%Vtc'&^ MM lml/minT* l^WT? A$ (0.1% ^ 
7 9 ?'7A''*-nffiSt/M8ft) ^*95%/B^ (0.1% ^7*y/\s*umWl/10Q% T 
15 -feh=hy/V) ^fi5%^e>Att^ft65%/Btt§l:35X*-C^gfc±#$^ £ 
tl%mz, mm ml/minT% 605>rad^tTA^*50%/B«e§450% 4Ti£ 

500 jtziro77^>3^##£otf-c#&U »7^^^ 
20 £9 #10 /zl<5o£0.2% BSA 150 Mlfc^U*>fettfl*t8 (12EL ; VirTisfr) 
■CUlDlSftJI***:. 2.5 mM Probenecid, 0.2% BSA£«£frH/HBS 

S 150 /zl^DX-T^L, ^©^S50 /zl£fflWt_klB (3-5) 0^»fetC 
±0, ZAQC-BlM^i-5^^-f&tt^ffl«^Lfc 0 gift 
^r^ZAQC-Bl»^i-Sl^ir7 e ^--S14>f^ffi^^rl--5^ tfckfc. ZAQ 
25 JSttll^Jc^H:, 77^i/a>-No.82-84^tti$^TVNSri:^J^b7t„ iOffi 
tt*S-*W\ 210 nm^^KJfetf-^fc^fC-ffcU <7°^ Kte$-tfW« 



( 2 - 8 ) mm $ ttfcZAQ^b^T^ KOfll&flWf 
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jhiB (2 - 7) vmbtiituimm&ftK^T&Ttottvffigdtfe&m 

^<A-g&£7 P n7M ^V—^ai^f— dF-^ai/W— tfc % PE Biosystems P 
5 rocise 491cLC)^fflVNfcN*^bOT$/^iH?lJ^f^Ly t c 0 *©Hf*, N 

»t =• / ^§gd> e> i en i ©r ^ / mas<^ 5 *>, 1 4 as&ngjti- « r 

t/^tfc (Ala Val He Thr Gly Ala Xaa Glu Arg Asp Val Gin Xaa Arg Ala 
Gly : 6 ; Xaa«3kHa£g|£) ) . 

10 ##09 3 t hMZAQy^f^K^^KOcDNAtO^n-^^^ 

A©*ttBBWfclWfcEai$r£&fc hEST(X40467)%^fflUfc o 

7 Z^-fcWA? n - y Sr®# Lfc 0 

EST (X40467) ©flNRJ: 9 ZF1 (@B^J## : 7), ZF2(|B^J#-§- : 8) 

tZF3(SE^J#"§- : 9)&ffr£U t h)f#l4Marathon-Ready cDNA (CL0NTECH|±) % 
20 trmTf-IBUfcS'RACE^^^Jifit^o 

ZFl: 5 , -GGTGCCACGCGAGTCTCAATCATGCTCC-3 , (ffi^J## : 7) 
ZF2: 5 , -GGGGCCTGTGAGCGGGATGTCCAGTGTG-3 , (E3W#:8) 
ZF3: 5' -CTTCTTCAGGAAACGCAAGCACCACACC-3' (IB?!J#-S§- : 9) 
3' RACE<DPCRaS$£te50 x Advantage 2 Polymerase Mix (CLONTECHtfc) £rl /zl 
25 x SstfOlO x Advantage 2 PCR buffer (400 mM Tricine-KOH, 150 mM KOAc, 35 
mM Mg(0Ac) 2 , 37. 5/zg/ml BSA, 0. 05%Tween-20, 0. 05% Nonidet-P40) &5 n 
1, dNTP mixture (2.5 mM each, Si@3£) &4 nU 10 nMtfyj ZFl^r 1 /* 
1, 10 »W7 : 74'V—m (7 P 7'f-^-APl(tCL0NTECH^:(DMarathon-Ready cDNA K 
it\zWitt<Dk<D) &1 nU HMcDNA (CLONTECRtt t h ^Marathon-Ready cD 
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NA) Sr5 nl s \K.tflS&k£r33 tilZm&LXimLtCo ®S&#te94T>60$»© 
Wffl&fiks 94t>30fM2\>4#©lM ^^£511], 94^ ♦30#-70 < C-4^© 
*M ^/WKJfrSrSlIK 94t- 30f$>-68t; • 44#© ? &%J&&25®?fitc 0 

m^Xs w&cRB.j&o%.j&mzmmt u-cnested pcRzmi&Ltc 0 %j&m*5o 

5 x Advantage 2 Polymerase Mix (CL0NTECH|±) Sri n U $S#<£>10 x Advantage 2 
PCR buffer (400 mM Tricine-KOH, 150 mM KOAc, 35 mM Mg(0Ac) 2> 37.5/ig/ml 
BSA, 0. 05%Tween-20, 0. 05% Nonidet-P40) Sr5 n 1, dNTP mixture (2. 5 mM e 
ach, SJB3t)^4 u\ s 10 uWfy-j •=r w -ZF2Sr 1 nU 10 nWfy^i -=?" w -AP2 ( 
^7^-7- AP2«CL0NTECH|fc^Marathon-Ready cDNA Kitfcltfcfl-©*)©) Sri /il 

10 % ifMA (ttPCRSJES«50flSF*R») Sr5 jtz 1. £t^W7kSr33 /ilSrffi^LT 
fmbfCo K^#«94°C-60|i>O^^«, 94 < C-30#-72 < C-4#tf>lM^/V' 
£j&Sr5HU 94°C-30^-70°C-4^(Df--f ^/V^jSSr5HJ % 94 e C-30#-68°C-44^O 
1M * /VSJtS Sr25HtfTo fc 0 

SfeKliRV^T, SEPCRRJtS©RjE&^S:0IS!i:UT2@ B ©nested PCRSrHMLfc 

15 0 £jfeifct3:50 x Advantage 2 Polymerase Mix (CLONTECH^i) Sr 1 m U $S#©10 
x Advantage 2 PCR buffer (400 mM Tricine-KOH, 150 mM KOAc, 35 mM Mg(OAc) 
2 , 37.5/xg/ml BSA, 0. 05%Tween-20, 0. 05% Nonidet-P40) &5 nl, dNTP mix 
ture (2.5 mM each, S}@j£)Sr4 nU 10 ZF3& 1 jul N 10 juM?' 

7 ^-AP2 (7°7 4 ^~AP2teCL0NTECHft<Z>Marathon-Ready cDNA Kit«#£> 

20 fcO&JBVVfco ) Sri Ml, ^HDNA (RPCRR/iS«50fflP#^»c) Sr5 jti 1, 

@7kSr33 MlSriS^UTf^lSLfCo ^&#f*94t>60#<&$J*ll&tt&, 94°O30 
#-72t>4#©iM'*/l'^&Sr5|Ek 94 e C-30#-70 6 C-4#tf>lM ^/^iSSr5IU, 9 
4 , C-30#-68 t C-44^<7)^^;^^^25lHltTofe 0 #btVfcDNAWJtSrT0P0 TA C 
loning Kit (Invitrogenft) &B^Xm$<D^~~TMzWM£tltzjjmz.%v 

25 X? n-~>-JfLfc 0 ^n-^^^$ixfcDNAO^iS^JSrABI377DNA sequencer 

zm^xmrnu mm*-. 1 o) £#fc 0 

-ZAQL-CF (m&m-%: 1 D&tfZAQL-XRl (§B#I## : 1 2)ift&L1t 0 t h 
MUMarathon-Ready cDNA (CLONTECHft) Sr§£§[£ UTT'^^^-ZAQL-CF irZAQ 
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L-XRl^r^VNTPCR^HlfeLfc, 

ZAQL-CF: 5' -CCACCATGAGAGGTGCCACG-3' (E^J#^ : 1 1) 
ZAQL-XRl: 5* -CTCGAGCTCAGGAAAAGGATGGTG-3* (IB^J## : 12) 
PCRSiS^ftPfuTurbo DNA polymerase (Stratagenetfc) % 1 #1 N ^#<E>10 x PC 
5 R buffer£5 nU 2.5 mM dNTP mixture £4 ^ 1 % 10 n^fy^ ^-ZAQL-CF&tf 
ZAQL-XRl Sr#2. 5 , #|MDNA&5/zl, 2fcl*&g*&30 m lfc&^LTft^L 

fc 0 ^m^ms°c-i^(D^mumk, 95 t c-i^-6o t c-i5>-72°c-i^©f--r^/u 

&/»40[U % *5 J; tf72*C • 10#©&j&#^a& £ L7t, #bft7cDNA$ftf £T0P0 T 
A Cloning Kit (Invitrogenft) ^V>"C^#0^=3.T/l^tC:|B^$tl/^fe^ 
10 oOo — = LfCo * n £ tlfcDNA$r>t c9i£g@E#l&ABI377DNA seq 
uencerfcJBV^flflffiLfcjfe*, 371bptf>, **l^h*SW* : 1 3 & <fc tf@B?0# 

1 4x»mt>£fozMmmm*i(i-zdMm)f%%irz>7 : 7x$ k&phmit 

15 Gi^bfc„ 

KpHMITAR.7JtpHMITG^«J; V^mW (Escherichia coli) %Y7^*7 
J±1S^ Zfb^fh^is^V fcT (Escherichia coli) T0P10/pHMITA*3 

iTjcr-^zciJ fcT =y (Escherichia coli) TOPlO/pHMITG £ bfc e 
r^bcODNA^O^E^J^^ftfc^, @B^J#-^: 1 3-e^:fr£;ft3DNA 
20 $r,lt^ ia^lJ#-t : 1 5^t>£fr5K hmZAQV tfymmft-<7''7-h*(A? 
-f7\ l05T^yma^)^ = -K1"5DNA (E?iJ#-5§- : 16) ^A/T**3t), IB 
: 1 4X$tt>£*hZVMmfr}Z, SB^J#-^ : 1 7-C*;b$jh,3fc MZA 

q y ;#v Ktti^^ k (g^ 7°, 105T ^ / mnm) & k**- 5 dna «h^j 

25 1H^J#-^ : 1 6&J;tTO?il## : 1 7T?£fr£*b3^E£Jtt$fc£!W* 

tt. SBIS*: 1 9*C«fc$H5t hSZAQUtf^K^^KCA*^:/, 867 
5/»a«)S:3-K't*258jfiaE^bJfe5I)NA (EW* : 2 0) *<%kX*& 
!K 1 7T*fc£;fc5&M*Jfc}rrSDNAW\ ia^iJ#-^ : 2 1 T*£ 
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( 4 - 1 ) t h^zAQ v#y h-MBft^y? vmMmmifc&&-*? * -omm 

##^|3^*5V^T5t#Ufc7 P 7^^ KpHMITG^Eco RI, Xho IftHmffHI^ 
(lioTt I^ZAQy KluW-<^ K&a- K"f ScDNA&^fr382bp©DNA 

mit .23) &®mvit 0 

10 -tt£t>*>* -7y*% KpHMITGSrEco KHSiOTio IT?B**i8ftU #£>tWfcDNA 
^rl. 5 %T#n-*y^£^T««8cttU «M^-^y-^£$*lSI1j38 
2 bp^^VK^tf^VjtSrlMjI-efEJD^ofCo Gene Clean spin 

dna h (bio with) ^^xmrn^m^Lht^ mbfittwrnft* 

CMV-IE^y^^f— *5i ^chicken beta-actin promoter ^^^n^E— ^ — £ 
15 1-?>lt?LSb#J^»m^^^-pCAN6l8{c:^LTEco RI % Xho IMW^^^ 

5 £ £ MB $ i © t hSZAQ y #V KtMMtX:/?' K& a - K^f 6DNA& 
^l^itlLi&^l&^ii^ *-&pCANZAQL g 2£ifc£ Ufco 

20 

( 4 - 2 ) C0S7$BII&— ©SS^* * -©^A 

COS7««ATCCj;!9^Ab, DMEtf&fi (10% FBS&Jn;tfct>0>) £/B^T*itt 
^*l/tV>S'b©^f^fc, DMEH#ifi^V>TC0S7«$rl.5X10 6 cells/dishi 
£5«fc 5l0cm^^— 37°C, 5% C0 2 ^ y^fa^t- * — ^"C— 8feJ£H L 
25 fee t hSZAQy^KMJKfr^^K^^^^ K (pCANZAQLg2) 2/ig (2/i 
l©TE>*y 7 7 fc^y^T^-BC (Effectene transfection reagent^ Q 

IAGEN) 298m1StJP^. % £ bKlEnhancer 16/zl£Jnx., l^WJ®ftl^MT?3^IBI 
$ffLfc 0 £ k fclEf fectene Transfection Reagent 60/zl^P^l, 10#fTOftl^ 

^a-eio^MifSfliufco Bt0^^vNfc»o±^^^% % mmm 10 mm® 
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m&V. DMEMJM&9 ml%MZ.tc 0 K^^DMEM^lml^Px.T?S?P 
LfCo DMEMJgi&lO mlT-2 0^L, DMEM&ifc 10ml £;t)P;i, 37°C, 5% C0 2 4 ^ 

5 

(4 - 3 ) t h^ZAQy # V mBft^?^ b*%$LC0S7Mlfc%m±m*b(DZAQ* 

fc*ft^#\BmzmMUc 0 mmmm±^ oms.smi) ^n^^^i urn 

VfrMx., 4fcfcXZ0ftmfflfcU &V^3IjI« (CR26H, 23®n-*- : 0 
&/Blvtl5,000 rpm, 30#^it'fc L±tf #b*Lfc_Hf£^ 
15 /^V-^-fcliW, 7i?h Lfcl^ (1 2 EL ; VirTis 

#) fcxm&mvtc 0 

(4-3-2) t hMZAQy^^K^^^K^COSTiBJJS^i^OSepha 
dex G50y/V5il^ n h 7 4 — &7JtSepPak# 7^^nvh^77^- 
20 ±|B (4-3-1) T*#btVfc^|fc^^lM^m2ml^?m> 1 

¥#(bL7cSephadex G15 (a^3cm N 35ml, Pharmacia Biotech %L)iJyM^R 
M^ttz.^ 1 M^^$r^7A(^U *§ai«r5 ml<5o:7 7^>3 VNc, &otf 
T#I&U $0&f£j!» (12EL; VirTisft) T^^$-frfc„ 
SepPak C18-5g7>7A. (10ml) £ x * / -/WCTlTO, 0. 1% b V 
25 P Wlk/W&1tftWL U LtCo Sephadex G50^5ai^ nvf^7^>- 

7 ^ *S 3 ^ 5 7 7 ? *S 3 ^No. l-16O^^p n 0 Sr* £ fcTO. 1% b V 
•7/>*u%tm/M%7k 3ml^^L, SepPak C18-5g#7 MmMtK.'&s 0.1% 
h V y^JrvffiWMWfc 24mlt?gfe?f#, 0. 1% h y 7/^p^/60% T± b~ 
b y /V20ml^ffl L7t 0 #kft7t*£tii$£f--/^ b Kjo>ttfc 0 
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(4-3-3) Super OdSM^M^M^ n v h?774-\C 
TSKgel Super ODSjgfBi^l&ft: ^o?f^77^^7A OfC y -^^^|± 
> 0.46 cm x 10 cm) 40°C^Tx U&l ml/minT*A?& (0. 1% h V 7;Vjrv 
5 «U ¥W4kLtz 0 (4-3-2) -C#^nfcSepPak C18-5g^ 

7 A 7 9 ? v- a h |C>$>ttfc^ % Super 0DS$*Bj^»ft^ v^YJf 

77j-KffiMU ftBt lml/minT*60^T AH£ (0.1% hy7;^n» 
^®7K) ^i;100%/BM (0.1% hV7fr*Viffim/60% T-feh^hy/V) Wft 
0%^^A^*0%/B^fil00%*Tii:^^7^y ^fctl 

mttim%, 1 ml-fo 77^3^0. £o#T#&U #©77^3 ^£1; 
S:»«f«jfta (12EL; VirTisft) Tftnttfc*$*fc - £©ftj&&K:H/HBSS 
fC2.5mM Probenecid , 0.2% BSA&2jnx.7 v c 1 fctf>150/z l£rin;lT?£#U COjSSft 
Sr^VNTTE (4-3-4) ZAQC-Bl*M&fc^f-5 Mr 7°*- 

15 mmtm&mfeLit, 

(4-3-4) ZAQVtfy K©jgttM£ (FLIPR£ffl^fc«ftCa^;fr^g 

JblB (4-3-3) T^kftfcf-^/W^O^T, #3f#j2 (2-5) T?#£> 
20 ftfcZAQS^WJS (ZAQC-B1) ^^^^^^Ca^^y^i^tt^M^^F 
LIPR&JSVNTfTofc. MJ$£ UTh0T7T175^«(h0T7T175-16 ; WO 0 

0/2 4 8 9 OfcfBiD&ffiVNfCo 

ZAQC-BlM N h0mi75-l6m^m^l0%m^m^^^W.]k^m^d FBSt 
-f5)^P^yc:DMEM•eMf^abTV^S 1 ^>©^V^fc 0 ZAQC-B1«, h0T7T175-l 
25 6»S:^nmi5 X 10 4 cells/ml £ fc3 £ 5 f-JtiS (10%dFBS-DMEM) U F 

LIPR$96;fi:7V— HBlack plate clear bottom, Coster&) Kft&&%f%\,^X& 

^^^^oOjtii-fo^to.oxioWis^ooMi/^^v), 5% av<:/^^- 

^-4"T37 < Ct-^lfcf, ^VNfc(^#|{BJ!a7 ,, I/— b^-T5) 0 H/HBSS (HAN 
KS' 9. 8g, ^^tK^T* MJ 7 A 0. 35g % HEPES 4. 77 g % yjclfcfb-f h y !7 AT? pH 
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7. 4\Z&t>1tit^ 7 4 JV? -mWQM) 21ml* 250mM Probenecid 210 n 1 % $ *s 
WJttoftt (FBS) 210 n 1 £iffi£> LfCo * fc, Fluo3-AM 2/ W TA- (50 M g) £ S?* ^ 
;V^/P7^-^r1h^ K 42jul, 20% Pluronic acid -*v£_k!EH/H 
BSS-Probenecid-FBS lCjbn£ % ?1|P^ 8igTf^jx h £^V>Tig#^&|&VNfd$ 
5 BST'V— hfc^^a/U lOOAil-fo^L, 5% CO^^^ra^— ^-tf3-C37^T* 
lm^ytr^-hVtci&mv-Tjy^o ±13 (4-3-3) xmhfitc 
Tyt'flf^/HCOV^, #7 7 ^ a ^KlH/HBSS{£2. 5mM Probenecid , 0 
.2% BSA«riP^.fct)O150/ilSrJp^T^U FLIPRffi96^7°V- h (V-Bottom:/ 
U—K Coster£h)^b7c(J^ ^l/^)V-fv— Y ti~5) 0 »JS:7V— 

10 6* n — r ^ ^^T^> H/HBSS(C2. 5mM Probenecid^D^fcgfc^ y77 "— T? 
TV- h^^-^y V-Y— (Molecular Devices*±) &/BV^&BJ&>'V— h & 4 HJi5fc# 
U gfe^l00/il^^y7T-^abfc o hi If ^7Vl<7V 

-h&FLIPRfc-fey hU Tyir^fcfTofc(FLIFRteJ:D % If V:7>7V~ 
b0.05ml©1f ^/W^JfrTV- h^i^ftS),, 77^^>3 ^No. 48-68 fcZAQ 

15 C-Bl»#^^«P^Ca^^-^^±#^14^fetb/t 0 r^^i^f,, gift 

b^zzkQc-Bimmz.tt^zi'tyt-ftmmmz^zm^ i-&*?*>, zaq 
i *j3§®-e© t hzAQy^fy.K (ga^j## : 21) omt 

20 njfe^ 1-1 jzmm-vot h z aq y tfy Y^mfy* % wnm 

(a) TO/Tt6f©DNAgf^# 1~#6&/Bvvt % ZAQy#>K©4#S£ 
#1 : 

5' -TATG<X]GGTGATTAC(XXjTGCGTGCGMCGTGATGTGCAGTGCGGTGCGGGTACCTGCTGCGCGATTAG 
25 CCTGTGGCTGCGTGGTCTG-3' (E#|##:2 4K 
#2: 

5' -CGTATGTGCACCCCGCTGGGTCGTGMGGTGMGM 
CGTAAACGTAAACATCATACCTG-3' (IB^J#-^ : 2 5 ) , 
#3: 
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5' H3(XGTG(XTGCCGMCCTGCTGTGCAGCCGTTTCCCGGATGGTCGTTATCGTTGCAGCATGGATCTGAA 

AAACATTAACTTTTAGG-3' (@B^J## : 2 6 ) , 

#4: 

5' KIACATACGCAGACCACGCAGCCACAGGCT 
5 TCGCACGCACCGGTAATCACCGCCA-3' (IB^J#-^ : 2 7 ) % 
#5: 

5' -AGGCACGGGCAGGTATGATGTTTACGTTTAC 
TCACCTTCACGACCCAGCGGGGTG-3' OE?U## : 28) , 
#6: 

10 5' -GATCCCTAAMGTTMTGTTTTT^ 

AGCAGGTTCGGC-3 ' (@B#l#-§- : 2 9 ) . 

(b) DNA^-y ^-©pyRib 

5' «fcfc5*«£ ±1B# l*J:r^#6Sr^V^4fll©DNA^-y (#2 
15 ~#5)#*&, 2 5/tl©5y»ftK(5»! O/tg, 5 0m 

M Tris-HCl, pH7. 6, 1 OmM MgCl 2 , lnMJ^/l/S 1 OmM 

S^tf* l"( ^ -/V (W#D TTi Rffl£) ,0.1 mg/ml ? *S&LftTA'7 ^ ^ ( 
^tBSAt»&E) , ImM ATP, lOasy M4#P^^ WK*t- 

(Sffiit) ] ^t»3 7 c c- Hawass*, #^-y=f^-^>5' 

£PLfc^s 3tiMDNASri*JRS*fc. 

(c) DNA77^^F©liS 

±12 (b) -C#P>^fcDNA79^^hfc±IB#l*5«trJR#6S:^*, 1 
25 V^SrtTofc^, TaKaRa DNA Ligation Kit ver.2 SrJBwr? 

0/ill:M, ±<»&Lfcfk ^yM^lWIteOMl^ts 3 7«C- 
7KilSrlEliRLT2fiF*©a^/-/vSrJD^ - 7 0 < C^*Pt7ttx S'ttDN 
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A£tfcK£*fco Z-<Dmz LT#£>ftfcDN A77 ^ ^b&T4#J);**W- 
^K*«*-~£ (£iB3i) iciSU^IWbtfTofcfft, #T©Ig<d)K:#Lfc. 
(d) ZAQVtflsV&^ft-omm 

Zmft^f # — t LTte p T C I I (1#H2000-l78297#K:fa|fe) %N del 
5 WBamHI (Sgit) T?3 7"C • 2 BfTObLfc^, 1 o/oTtfn-*^ 
S^til^ J: 9 4. 3 k b ODNAWf^^QIAquick Gel Extraction Kit (^rT 
^Vth) SrjBWTttfflU 2 5 /z 1 ©TElfli^Hlfco ^©pTCII© 
Ndel, B amHIif>t^±IB^J;t)ML7c:ZAQy^^K^3tjt^ ( 
@E?IJ#-J5- : 3 8) ^rTaKaRa DNA ligation kit ver. 2 (SSit) SffflV^T ^ 
10 — yay^^tTofc roSJS^Irl O/ilffiVvT*!!® JM1 0 9=iy¥T 
(MWm «r7&«fE&U lO/ig/mlOffW^y^tfL 
B*59WLhfc*|#, 3 7t:-eHftttRHU ^D/ct 1 h7lM * JJ VWfta p~ 
-m/utCo r ©if g^lr L if -Sl^t QIAprep8 Miniprep Kit ( 
^ry^fr) Srfflwc:/?;^ KpTCh 1 ZAQ&WRbfc. ]) jf 

15 ^ KDNAO^SB^!IS:T7 P 9^ K/M^v-^xixXtt^/VS 7 7 DNA^"— 
^V-fr-fcE^TflgSUi:. :7°7^ KpTCh 1 ZAQ£*J3§S (Escherichia 
coli) MM2 9 4 (D E 3 ) fcJBSHB&U Z AQ U ^^Escherichia 
coli MM294(DE3)/ pTChlZAQ£#fc„ 

20 mmmi-2 zaq 5^k©»s 

±|E<E>Escherichia coli MM294(DE3)/ pTChlZAQSr 5. Omg/LOf f7t 

^ y y^tfLBi^jfi • i l (1%^:/)^ o. 5%^«^^^ % o. 5% 

nbtitctgmmzi 9L©±«ffl (1. esroy^iTK^-T-fy 0 

25 . 3%y ^i£27kSf#y !7^s 0. i%mkry*:~VJ±, 0. 05%mb^h 

y«7^, 0. 0 5°/oIi-7^^^A, 0. 0 2%fi^J, 0. 00 0 2 5%« 
0. 0 0 0 5 %&Iftf-T § >\ 1. 5%:/Kt7$£> 1. 5tW<7— 
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rOfI^lfMM2 9 4 (DE3) /pTChlZAQIt gf6## I 
5 FO 1 652 7i: UTltffl«feA»»W^f ( I FO) fcl^!££tVtV^ e 



mmm 1-3 zaqu^ K©isttfb 

H«Jl- 2-?'&bfhttmfc2 0 0 2 0 OmMh U^/HC K 7M^ 

T=^«I (pH8. 0) 4 0 0ml *Mx.X%faZimLK.&-> M'b^B 
10 (lOOOOrpm, 1 B#M) £fTofc 0 ±«ScfcO. 4M7^=^ 5 0m 
MfUVHCl, 0. 2mM GSSG, ImM GSH (pH8. 0) 10 

mmm 1-4 zAQy^fy k©«» 

15 nm^Ji-3-e^{t;©i^TU7t^^pH6. omsasu 5 0mMpy 

iHSffrffi (pH6. 0) -C¥f^USP-t77n-^*7A (11. 3 cm 
X 1 5 cm) ^"S*$^T7t^ % 6 0 OmM NaCl/5 OmM!) ( 
pH6. 0) «U ZAQy^fy K^tf77^^3^Sr7 e -/V'bfCo Z<D 
ll#£5 0mM !Jyii»t (pH6. 0) -CWffcbfcCM- 5 PW (2 1. 
20 5mmX15 0mmL) fciI#U !ft*x »si*Lfc#, 0-10 0%B (B=5 0m 
M V^BBWW+IM NaClx pH6. 0 5) ^©Pt^lB (6 0^) t?^ffi^ 
ffV^ZAQy^K®^ (tW^4 0^) £#7t, SfcKiO. 
1 % h y y/VJrxi &WlX+¥Qi4k L7t C 4 P - 5 0 (2 1. 5mmIDX3 0 0mmL 
N Bg?P«X) £»iU SfcfrUtSL 2 5-5 0%B (B : 80%T±h 

25 ~ h y /v/ o . i % b y y;i>*uBWt) (ommsm ( e o #) t?«wsrff v\ z 

AQ y^K®^ (*ffll*HM&4 0#) fc^-Zi'Lfcli, «nH«j»SrffV\ ZA 
Q y # V K$#£f§»») 8 Omg$r#fc. 



1-5 Z AQ y # ^ KOflWBfe^ 
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mMW\l-4X*m>tlt£ZAQVjfy K&l OOmM DTT£»lL7tS a 
mple buffer [Laemmli, Nature, 227, 680 (1979)] fcHBBU 9 5 

5 o7t 8 %.W}&<DtfA'%#— vis— - 7V VTyh ' Zf;V— (Coomassie brillian 
tblue) -C^&LfcSgJUx ##08 (4-3-3) t#WcCOS7iW© 

10 ^ftft tf5#tf>o fc 0 

(b) T^7^1^W 

T 5: 7 ML^SrT ^ / ^WH" (B&L-8 5 0 0A Amino Acid Analyzer 
) «rffi^T$fej£Lfc 0 Z AQ y jSV K (@B^iJ#-^ : 2 1T*$Jx5T 

^ / mm** h fi^-ff- k) v> d na^siib^j^ bfi^ £ tts r ^ y 

15 k-&Ltc mi) o 
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mi 
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9. 
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25 Ml7k#$ (6N HCl-l%7x;-/K HOt, 2 

1) omm^^m^tcm 

2) m&fctl 
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(c) N«7 5/1I3?IM 

K© D N A©&g@E?lJ^ fe#t£ $ flit Z A Q y # V K© N**T S / ^SB^U fc - 
ffcbfc (*2) o 
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UNo. 


PTH-T ^ y 






(pmol) 




1 


A 1 a (99) 


A 1 a 


2 


V a 1 (100) 


Va 1 


3 


I 1 e (91) 


I 1 e 


4 


Thr (57) 


Th r 


5 


G 1 y (70) 


G 1 y 


6 


A 1 a (89) 


A 1 a 


7 


N. D. 


C y s 


8 


G 1 u (60) 


G 1 u 


9 


A r g (49) 


A r g 


1 0 


Asp (54) 


Asp 


1 1 


V a 1 (79) 


Va 1 


1 2 


G 1 n (67) 


G 1 n 


1 3 


N. D. 


Cy s 


1 4 


G 1 y (54) 


G 1 y 


1 5 


A 1 a (65) 


A 1 a 


1 6 


G 1 y (47) 


G 1 y 


1 7 


Thr (32) 


Th r 


1 8 


N. D. 


Cy s 


1 9 


N. D. 


Cy s 


2 0 


A 1 a (36) 


A 1 a 



1) 7i=-;Vftt^h'fVl 5 0 pmo 1 ^J^T^flrfc^ofco 
N. D. \$&fe\ti*7Flr 0 
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(d) c#&T$;WL&m 

CfcffiT 5 J 5 J W&tiMr ( B &L°- 8 5 0 0 A Amino Acid Analyze 

fitccM^r^^mt-^vtz. (*3) o 

5 

m3 









(%) 


10 


Ph e 


4 9. 


8 



^ffifc K7^#$3fe (10 0*C, 3. 5R#K) 

(e) frs##r 

15 S»#&r£nanoESI>r LfcLOK t^h77 :/fCft##f fh 

^*h*fc§» fcffiVvtfrofc. ^©M^ 3HP49657.55±0.89##b*U 13 
: 2 1 ©, L^fclB^J#-§- : 2 1 38**1"* 1 OBS^Cy s &5M<Di?X 
Ktt^*^UfcZ AQ y # V K©a«H^f-*(9657. 3) £ JK -&UTV> 

20 

HM) 1-6 ZAQP^ K©g«E«5fe (FLIPRSrffi V>7 v c*fflJiSftCa^ 
±#^&©ZH£) 

mmm 1-4 -e#e,^ttjk$^fc*»®**©*a^si z aq y *v m& 

%0%M (4-3-4) <0#ifc«:fflV^ fSimfe (FLIPR?rfflV^fc»I^Ca^ 
25 ^rtTofCo WW (4-3-3) T?#e>*L 

fcoos7iniaft*©i§»*.a*iHi (zAQi;^K©iW) t^Mit^ti 



^Hf-eot hZAQU^K (E?J#f : 3 0, fch^Bv8)© 
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mm 

(a) &Tfc*'t"6«<0DNA»fJir# 1~# 6<£rffiWt, th^Bv8 0#itS 
5 ^SrflWRLfc. 
#1 : 

5' - TATGGOJGTGATTACCGGT^^ 
GCATTTGGGTGAAA -3* (5#!l## : 32) s 

#2: 

10 5'- AGCATTCGTATTTGCACCCCGATGGGCAM 

GTTTTTTGGCCGCC -3' flKW* : 3 3) % 
#3: 

5* - GTATGCATCATACCTGCCX3GTG(X^G(X]GGGCCTGGCGTGCXn , GCGCAC^ 
TGCCTGGCGCAGAAATAGG -3' (@B?IJ#-*§- : 3 4) , 
15 #4: 

5' - CGMTGCTTTTCACCCAMTGCTCACCGCACAGCACATACCGCCACCGCACTGGCTATCTTTATCGCA 

CGCACCGGTAATCACCGCCA -3' (SS^IJ## : 35) , 

#5: 

5' - ATGATGCATACGCKXXKXJAAAAM 
20 CCATCGGGGTGCAAATA -3' (E?!l## : 3 6 ) x 
#6: 

5' - GATCCCTAmCTGCGaAGGCAMTAMGCGGnAMGCTGGTGCGCAGGCACGCCAGGCCCGGCAG 
GCACGGGCAGGT -3' (E£ll## : 37) 0 

25 (b)DNAt!) =fv-©y y|Mb 

5' «K:*5^<#±IB#l*3J:tJ t #6*^fc4a©DNA*y^- (#2 

~#5)4Hrfc, 2 5/zl^y^fc®S^ (DNAt!l^-l Om, 5 0 
mM Tris-HCl, pH7.6, 1 OmM MgCl 2 , lmM^^§'^, 10m 
M i^-*WT b-^ (EJ&DTTfcPfclB) , 0. lmg/ml ?^lfo.fitT/K/ 
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5:^ (&&BSAfclfrtB) . 1 mM ATP, 1 0 =>---y hT 4tfV Virf 

5 (c)DNA7 7^^>h^5i^ 

±IB (b) -C'#b^7tDNA77^/'^bi±IB#l*5<k^#6 : gr^^ 1 

^yyWofcts TaKaRa DNA Ligation Kit ver. 2 (Sffi^t) %fflV>T7 

10 J:<ti«£Utfc* ^s/M£#JS<£I«0/* 1 IriP^ 3 7t« 

A&tfcJK£*fc. r©i(at#btlfcDNA77^^ h SrT 4 #5 * * l'* 

15 (d) fcMBvSM^^-^ii 

LTftp T C I I (ttH2000-178297#&#tel3*fc) &N d 

elWBamHI (Sffi3i) t? 3 7°C • 2B#W»fcLfclft, 1%T7?p-* 

^/HtjBtacilJCj: 0 4. 3kbODNA®f>H"^QIAquick Gel Extraction Kit (*T 

<7*>-*±) Sr/flWtttfflU 2 5 /i 1 OTE««KK:|$»Lfc. ^OpTCI I <D 

20 NdeK BamHIIfmBlCiDWll/fct MLB v 8 ©flfigftfc* OB 
: 3 9) £TaKaRa DNA ligation kit ver. 2 (Sffiit) l:|V^7^ 
S/a^®S*ffofe. :«^10/i 1|K«JM1 0 9=yfc o ry 
hir/v Sr^WtJftU 1 0 /t g/m 1 ©f" 9 V ^fc^trLB 

*39&MLkH:*fr, 3 7X^1 ft** U 4Cfcfb?W * P 

25 1^. ^(D^^fls:S:LB^*-e-lfeJt^U QIAprep8 Miniprep Kit 

T-y^^t) ^V^^7^^ KpTCh2ZAQ^PMUfc 0 r©tMBv8 
DNA©i«6»^*T^9^ K^*^Ti»X^T^3 7 7DNA^V 
•tf— &/BVvt?fcSBLfc. 7*7^5 KpTCh 2ZAQ&;*:J]§® (Escherichia col 
i) MM2 9 4 (DE3) fc7&5WEftU hSlB v 8 ^^Escherichia coli 



WO 02/057443 PCT/JP02/00378 

54 

MM294(DE3)/ pTCh2ZAQ£#fc 0 

_kfE£>Escherichia coli MM294(DE3)/ pTCh2ZAQ& 5. 0mg/L©Th7t 
5 J #9 y*f-&tfLB#ift' 1 L 0. 5%S#»^=¥;^ 0. 5% 

#b^fc«f««^i 9L<D3&mmm (i. 68%yv«i7K*'7-hyi>^ o 
. 3%y >-^27K*7jy 17 a n o. i%mbTy*t-$J>^ o. 0 5%tftth 

y*A, 0. 0 5%Hiv^i/7^ 0. 0 2%ffifeffl, 0. 0 0 02 5%S 
10 Milft, 0. 0 00 5%Mf7^, 1. 5%^K«7«Fx 1. 

^75/) £tfc&A/7c:5 OL^^Mf^filLr, 3 Ot}T?»*8l#fclM&Lfc 
. 5 0 0 ? U y Y mmzftotc b r £T\ -fy/n fcW- j8 - D 

-Airily * h > K©*l*MB&s 1 2mg/Li^5J;5»U £ 

15 «?»»U -8 0 < CT^#L7c o 

mm 2-3 t h^B v 8 (ommt 

mil&m2-2X*mbft>tzMfo4 0 0 gfcU 200mMMJVHCK 7M^ 
T-^ldafflKfi (pH8. 0) 8 0 0ml *HlA.T»#Sr«WUfc«, Jt^» 
20 (lOOOOrpm, 1 B#|HJ) &?TofCo iMHCO. 4MT/M J =>\ 5 0m 
MM) VHC1, 0. 2mM GSSG, 1 mM GSH (pH8. 0) 20 
VyYA>t:1n*.Xs 4X:x— Sfei&tt>fb£fT ofc„ 

^«j2-4 th§[Bv8 0|t^ 
25 ^»j2-3T'?Stt^^TUfcS4^pH6. OtllU 5 0mMJ)y 
SmWK (pH6. 0) T'WUSP-t77P^7A (11. 3 cm 
XI 5 cm) 6 0 0mMNaCl/5 0mM!)yii»f ( 

pH6. 0) T?^tfJU t hMB v 8^tp77^^3^7 P -/VLfc„ 
^5 0mM V>mMffitfc (PH6. 0) "T?¥lSl'bLfcSP-5PW (2 1. 
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5mmX15 0mmL) ftfrLfc^ 0-10 0%B (B=5 

OmM yyiitt+lM NaCl, pH6. 0 5) £>g#£JlH (6 0^) ^ 

. l%hy 7^n^T*W'fkbfcC4P-5 0 (2 1. 5mmIDX3 0 0m 
5 mL s Bgftttl) KlaiifcU K*, gfcfrUfcH, 2 5-5 0%B (B : 8 0%T 

tb=Miv o. i % h y 7^tnsi) ©gpi (6 0^) -e^tusrfiv 

^SBv8 2 5 m g 

10 Hm^2-5 I: bSlBv 8 

(a) S D S #y y /VT $ K^*fc8ctt«:fflV>fc&tlf 
^Jfc^j2~4T?#fetbfcfc MBv8l:l 0 OmM DTTSrSsTJPLfcS a m 

pie buffer [Laemmli, Nature, 227, 680 (1979)] fclHWU 9 5X1 

15 fc G ^Hj^©^^^— <7">— • zfV V Ty h ' -ffls- (Coomassie brilliant 
blue) T'^Lfc^^ 9kDaO^Sfc^-©S^VKaS|S«)?>tbfc. 

(b) r%jwm&m 

20 r$ySSjBJ^S:T5yi^*fW' (BStL-8 5 0 0A Amino Acid Analyzer 
25 
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^4 



1 ^/HS tcVO fcMBv8 <D&MBffl 
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25 mtftfrffr (6N HCl-4°/oW;3-;>E llOt:, 24&tf48B# 

1) O^Ki^Mf bfcW 

2) Tfc&tti 
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(c) vnmr^/msm^m 

^fAX ^/V4 9 2) ^fflWCfc^LfCo ^co^ ^bftfct: MlBv8 
©D N A(D&mmW* feJt/t £ fltc t h MB v 8 tf>N;fc$T 5 / ^13^0 1 ~Wn U 
fc («5) o 
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No. PTH-TS/lfc 1 * frk^aSftS 





(pool) 




1 

J- 


A 1 a (103) 


A 1 a 


2 


V a 1 (99) 


Va 1 


3 


I 1 e (88) 


I 1 e 


4 


Thr (54) 


Thr 


5 


G 1 y (66) 


G 1 y 


6 


A 1 a (79) 


Al a 


7 


N. D. 


C y s 


8 


Asp (47) 


Asp 


9 


L y s (62) 


L y s 


1 0 


Asp (50) 


Asp 


1 1 


S e r (36) 


S e r 


1 2 


G 1 n (52) 


G 1 n 


1 3 


XT 1-1 

JN . U. 


\-/ y s 


1 4 


G 1 y (44) 


G 1 y 


1 5 


G 1 y (55) 


G 1 y 


1 6 


G 1 y (56) 


G 1 y 


1 7 


Met (50) 


Me t 


1 8 


N. D. 


Cy s 


1 9 


N. D. 


Cy s 


2 0 


A 1 a (33) 


A 1 a 



1) PTH (7*s-A^*t^f>fy) H*#fcLT*fflLfc. t hMB 
v8&150pmol %^Xft$f%ftotz 0 
N. D. tt*fcffi ST*"**. 
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(d) c*8BiT$/WtfWr 

C3fc$T 5 J m*T 5 J mftffift O37:L-8500A Amino Acid Analyze 





fcLfc (5 


16) o 












(%) 


L y s 


1 8. 


9 



15 (e) 

fh Cy— ^**M±|!D £/BwrfTofc 0 *r<0Jfc^ ^18 7 9 2. 8±0 
. 5^#£*K : 3 0^ Lj&>t>E?!l## : 3 5 1 0BM<DC 

y s # 5^©^/V7 >f K<t£*JgjfcUfci: hSJB v 8 (8792. 5) £ 

20 ft<-SfeL-OVfc. 

HJfefll 2-6 kMBv8 <P?£&$!J5£ (FLIPR&JB Wc»ftCa-< *-y&&± 
#?Stt08!|£) 

25 (4-3-4) ©^fetrffiVNT, (FLIPR£ffiV>fc$IISftCa^ 
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^m<ommns n§*©«3ftifeK:jt^ mawmstt^zAQy ^kstx 



5 
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10 5t^^o 

$£?Q * It* fcf4*©ilLfc SHr#1-« , * tcft&fi R* fc 
15 7^ K*fctt*©tt*C*>*lll#5i 1 IB*©»3fi*ifeo 

20 wmtifeo 

4. l-catfeS^ST^/RKWfcR^fctt^ltWRiIBJ-OT?^ 
RB^?^W1-5^W<^|t**:»4*©*i:3te^t-5H **:»** !"<*lt*fc 
tt^O^^fti-SIB^SrWi-S^^K**:***©**, @B^J## : 1 9"C 

25 $B£#Sfe. 

5. E^J#-^: l^fc§*tar§/»BWi:PI-*-lttt*KttlcPI--OT5y 

mB^i-^^s^v^^itsfctt^ttiis^i-s, *7t«^v/^s*fe 

tt*©*^j«ftr*te*«r*r*^^K*fctt*0«[#. BW«#: 3 0-C 
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8. SB*)** : 21, @a^J## : 1 9*fettEW#* : 3 0t^$tl57^; 

1 0. wKy^^^y^r-^iTsaww^itit^wfty 

<o^as N ^r^tt^j o. oi~ioo^y y y h/v-efcSft*^ 9 fBic 

20 ii. mm& y v ^mm^h^n^svsm^mt^m. 

25 ti" 5 it 1 SBlfctOaSt^Sfe. 
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1 9 . IS?lJ#-5§* : 2 1 *fcHcffi2?0#^- : 3 0 T*&t> T $ 7 ^SB^lJ 1 1^— * 

2 0. S7C^#^T-epr^b-rSf»^9l 8*/tttf»**l 9lB^c0^3t^& 

o 

2 1. BB?0##: lt?^$tL5T^7^iB^Ji:|l-t7ttt^^^-©T5: 
^ 7 HSr $ b^^ffS pH7~9©l/ KS'^^S'77'-"C> ^tt£9 

2 2 . sa^i#-^ : 2 1 * fcmaffim^- : 3 0 xmt> £ fts r $ 7 ^sb^j t m— £ 
2 3. mmw?7~i?y*tc\mmx-h%m*%i2 i^tc\m^2 2mm<o 

25 W&kX&o 

2 4 . <DW&ffl<ommK m o ~ 2 ^/ y ^ h /nc* 6 * t\ ^vv 

2 5. @B^iJ#^: lT«*>SH«T5y»B5!lfc|SiI-*^W:3)IJt«lfcR-©T5 
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o 

5 2 6. ^f-Ki&S, IB^J#-^: 2 l^Tt^lB^IJ^: 3 0 -Ci^ftST 5: 

2 smmomik^o 

2 7. @a^J#=# : 2 1 *7c«ia^lJ## : 3 01&tt>£tlZ>T $ StiflSffltm— * 
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[SEQUENCE LISTING] 
<110> Takeda Chemical Industries, Ltd. 

<120> Method of Producing ZAQ ligand 

<130> P01-0292PCT 

<150> JP 2001-13027 
<151> 2001-01-22 

<150> JP 2001-147759 
<151> 2001-05-17 

<160> 41 

<210> 1 
<211> 393 
<212> PRT 
<213> Human 

<400> 1 

Met Glu Thr Thr Met Gly Phe Met Asp Asp Asn Ala Thr Asn Thr Ser 

5 10 15 

Thr Ser Phe Leu Ser Val Leu Asn Pro His Gly Ala His Ala Thr Ser 

20 25 30 

Phe Pro Phe Asn Phe Ser Tyr Ser Asp Tyr Asp Met Pro Leu Asp Glu 
35 40 45 
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Asp Glu Asp Val Thr Asn Ser Arg Thr Phe Phe Ala Ala Lys He Val 

50 55 60 

He Gly Met Ala Leu Val Gly He Met Leu Val Cys Gly He Gly Asn 
65 70 75 80 

Phe He Phe He Ala Ala Leu Val Arg Tyr Lys Lys Leu Arg Asn Leu 

85 90 95 

Thr Asn Leu Leu lie Ala Asn Leu Ala He Ser Asp Phe Leu Val Ala 

100 105 110 

He Val Cys Cys Pro Phe Glu Met Asp Tyr Tyr Val Val Arg Gin Leu 

115 120 125 

Ser Trp Glu His Gly His Val Leu Cys Thr Ser Val Asn Tyr Leu Arg 

130 135 140 

Thr Val Ser Leu Tyr Val Ser Thr Asn Ala Leu Leu Ala He Ala He 
145 150 155 160 

Asp Arg Tyr Leu Ala He Val His Pro Leu Arg Pro Arg Met Lys Cys 

165 170 175 

Gin Thr Ala Thr Gly Leu He Ala Leu Val Trp Thr Val Ser He Leu 

180 185 190 

He Ala He Pro Ser Ala Tyr Phe Thr Thr Glu Thr Val Leu Val lie 

195 200 205 

Val Lys Ser Gin Glu Lys He Phe Cys Gly Gin He Trp Pro Val Asp 

210 215 220 

Gin Gin Leu Tyr Tyr Lys Ser Tyr Phe Leu Phe lie Phe Gly He Glu 
225 230 235 240 

Phe Val Gly Pro Val Val Thr Met Thr Leu Cys Tyr Ala Arg He Ser 

245 250 255 

Arg Glu Leu Trp Phe Lys Ala Val Pro Gly Phe Gin Thr Glu Gin He 
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260 265 270 

Arg Lys Arg Leu Arg Cys Arg Arg Lys Thr Val Leu Val Leu Met Cys 

275 280 285 

He Leu Thr Ala Tyr Val Leu Cys Trp Ala Pro Phe Tyr Gly Phe Thr 

290 295 300 

He Val Arg Asp Phe Phe Pro Thr Val Phe Val Lys Glu Lys His Tyr 
305 310 315 320 

Leu Thr Ala Phe Tyr lie Val Glu Cys He Ala Met Ser Asn Ser Met 

325 330 335 

He Asn Thr Leu Cys Phe Val Thr Val Lys Asn Asp Thr Val Lys Tyr 

340 345 350 

Phe Lys Lys lie Met Leu Leu His Trp Lys Ala Ser Tyr Asn Gly Gly 

355 360 365 

Lys Ser Ser Ala Asp Leu Asp Leu Lys Thr He Gly Met Pro Ala Thr 

370 • 375 380 

Glu Glu Val Asp Cys lie Arg Leu Lys 
385 390 

<210> 2 
<211> 1179 
<212> DNA 
<213> Human 

<400> 2 

atggagacca ccatggggtt catggatgac aatgccacca acacttccac cagcttcctt 60 

tctgtgctca accctcatgg agcccatgcc acttccttcc cattcaactt cagctacagc 120 

gactatgata tgcctttgga tgaagatgag gatgtgacca attccaggac gttctttgct 180 
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gccaagattg 


tcattgggat 


ggccctggtg 


ttcatcttta 


tcgctgccct 


ggtccgctac 


atcgccaacc 


tggccatctc 


tgacttcctg 


gactactatg 


tggtgcgcca 


gctctcctgg 


aactacctgc 


gcactgtctc 


tctctatgtc 


gacaggtatc 


tggctattgt 


ccatccgctg 


ggcctgattg 


ccttggtgtg 


gacggtgtcc 


accaccgaga 


cggtcctcgt 


cattgtcaag 


tggcctgtgg 


accagcagct 


ctactacaag 


ttcgtgggcc 


ccgtggtcac 


catgaccctg 


ttcaaggcgg 


tccctggatt 


ccagacagag 


aagacggtcc 


tggtgctcat 


gtgcatcctc 


tacggcttca 


ccatcgtgcg 


cgacttcttc 


ctcactgcct 


tctacatcgt 


cgagtgcatc 


tgcttcgtga 


ccgtcaagaa 


cgacaccgtc 


tggaaggctt 


cttacaatgg 


cggtaagtcc 


atgcctgcca 


ccgaagaggt 


ggactgcatc 



ggcatcatgc tggtctgcgg cattggaaac 240 

aagaaactgc gcaacctcac caacctgctc 300 

gtggccattg tctgctgccc ctttgagatg 360 

gagcacggcc acgtcctgtg cacctctgtc 420 

tccaccaatg ccctgctggc catcgccatt 480 

agaccacgga tgaagtgcca aacagccact 540 

atcctgatcg ccatcccttc cgcctacttc 600 

agccaggaaa agate ttctg cggccagatc 660 

tcctacttcc tctttatctt tggcatagaa 720 

tgetatgeca ggatctcccg ggagctctgg 780 

cagatccgca agaggctgeg ctgccgcagg 840 

accgcctacg tgctatgctg ggcgcccttc 900 

cccaccgtgt tcgtgaagga gaagcactac 960 

gecatgagea acagcatgat caacactctg 1020 

aagtacttca aaaagatcat gttgctccac 1080 

agtgcagacc tggacctcaa gacaattggg 1140 

agactaaaa 1179 



<210> 3 
<211> 1179 
<212> DNA 
<213> Human 



<400> 3 

atggagacca ccatggggtt catggatgac aatgccacca acacttccac cagcttcctt 60 

tctgtgctca accctcatgg agcccatgcc acttccttcc cattcaactt cagctacagc 120 

gactatgata tgcctttgga tgaagatgag gatgtgacca attccaggac gttctttget 180 
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gccaagattg tcattgggat ggccctggtg ggcatcatgc tggtctgcgg cattggaaac 240 

ttcatcttta tcgctgccct ggtccgctac aagaaactgc gcaacctcac caacctgctc 300 

atcgccaacc tggccatctc tgacttcctg gtggccattg tctgctgccc ctttgagatg 360 

gactactatg tggtgcgcca gctctcctgg gagcacggcc acgtcctgtg cacctctgtc 420 

aactacctgc gcactgtctc tctctatgtc tccaccaatg ccctgctggc catcgccatt 480 

gacaggtatc tggctattgt ccatccgctg agaccacgga tgaagtgcca aacagccact 540 

ggcctgattg ccttggtgtg gacggtgtcc atcctgatcg ccatcccttc cgcctacttc 600 

accaccgaga cggtcctcgt cattgtcaag agccaggaaa agatcttctg cggccagatc 660 

tggcctgtgg accagcagct ctactacaag tcctacttcc tctttatctt tggcatagaa 720 

ttcgtgggcc ccgtggtcac catgaccctg tgctatgcca ggatctcccg ggagctctgg 780 

ttcaaggcgg tccctggatt ccagacagag cagatccgca agaggctgcg ctgccgcagg 840 

aagacggtcc tggtgctcat gtgcatcctc accgcctacg tgctatgctg ggcgcccttc 900 

tacggcttca ccatcgtgcg cgacttcttc cccaccgtgt ttgtgaagga gaagcactac 960 

ctcactgcct tctacatcgt cgagtgcatc gccatgagca acagcatgat caacactctg 1020 

tgcttcgtga ccgtcaagaa cgacaccgtc aagtacttca aaaagatcat gttgctccac 1080 

tggaaggctt cttacaatgg cggtaagtcc agtgcagacc tggacctcaa gacaattggg 1140 

atgcctgcca ccgaagaggt ggactgcatc agactaaaa 1179 

<210> 4 
<211> 31 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 



<400> 4 



WO 02/057443 



6/24 



PCT/JP02/00378 



gtcgacatgg agaccaccat ggggttcatg g 31 

<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 5 

actagtttat tttagtctga tgcagtccac ctcttc 36 

<210> 6 
<211> 16 
<212> PRT 
<213> Bovine 

<400> 6 

Ala Val lie Thr Gly Ala Xaa Glu Arg Asp Val Gin Xaa Arg Ala Gly 
5 10 15 

<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Primer 
<400> 7 

ggtgccacgc gagtctcaat catgctcc 28 

<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 
<400> 8 

ggggcctgtg agcgggatgt ccagtgtg 28 

<210> 9 

<211> 28 

<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 



<400> 9 

cttcttcagg aaacgcaagc accacacc 



28 
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<210> 10 

<211> 409 
<212> DNA 
<213> Human 

<400> 10 

cttcttcagg aaacgcaagc accacacctg tccttgcttg cccaacctgc tgtgctccag 60 

gttcccggac ggcaggtacc gctgctccat ggacttgaag aacatcaatt tttaggcgct 120 

tgcctggtct caggataccc accatccttt tcctgagcac agcctggatt tttatttctg 180 

ccatgaaacc cagctcccat gactctccca gtccctacac tgactaccct gatctctctt 240 

gtctagtacg cacatatgca cacaggcaga catacctccc atcatgacat ggtccccagg 300 

ctggcctgag gatgtcacag cttgaggctg tggtgtgaaa ggtggccagc ctggttctct 360 

tccctgctca ggctgccaga gaggtggtaa atggcagaaa ggacattcc 409 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Seaueiice 
<220> 

<223> Primer 
<400> 11 

ccaccatgag aggtgccacg 20 



<210> 12 
<2ll> 24 



WO 02/057443 



PCT/JP02/00378 



9/24 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 12 

ctcgagctca ggaaaaggat ggtg 24 

<210> 13 
<211> 371 
<212> DNA 
<213> Human 



<400> 13 






ccaccatgag 


aggtgccacg 


cgagtctcaa 


gtgctgtgat 


cacaggggcc 


tgtgagcggg 


ccatcagcct 


gfcggcttcga 


gggctgcgga 


agtgccaccc 


cggcagccac 


aagatcccct 


cttgcttgcc 


caacctgctg 


tgctccaggt 


acttgaagaa 


catcaatttt 


taggcgcttg 


ctgagctcga 


g 





tcatgctcct cctagtaact gtgtctgact 60 
atgtccagtg tggggcaggc acctgctgtg 120 
tgtgcacccc gctggggcgg gaaggcgagg 180 
tcttcaggaa acgcaagcac cacacctgtc 240 
tcccggacgg caggtaccgc tgctccatgg 300 
cctggtctca ggatacccac catccttttc 360 

371 



<210> 14 
<211> 371 
<212> DNA 
<213> Human 
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<400> 14 

ccaccatgag aggtgccacg cgagtctcaa tcatgctcct cctagtaact gtgtctgact 60 

gtgctgtgat cacaggggcc tgtgagcggg atgtccagtg tggggcaggc acctgctgtg 120 

ccatcagcct gtggcttcga gggctgcgga tgtgcacccc gctggggcgg gaaggcgagg 180 

agtgccaccc cggcagccac aaggtcccct tcttcaggaa acgcaagcac cacacctgtc 240 

cttgcttgcc caacctgctg tgctccaggt tcccggacgg caggtaccgc tgctccatgg 300 

acttgaagaa catcaatttt taggcgcttg cctggtctca ggatacccac catccttttc 360 

ctgagctcga g 371 

<210> 15 
<211> 105 
<212> PRT 
<213> Human 

<400> 15 

Met Arg Gly Ala Thr Arg Val Ser He Met Leu Leu Leu Val Thr Val 

5 10 15 

Ser Asp Cys Ala Val lie Thr Gly Ala Cys Glu Arg Asp Val Gin Cys 

20 25 30 

Gly Ala Gly Thr Cys Cys Ala He Ser Leu Trp Leu Arg Gly Leu Arg 

35 40 45 

Met Cys Thr Pro Leu Gly Arg Glu Gly Glu Glu Cys His Pro Gly Ser 

50 . 55 60 

His Lys He Pro Phe Phe Arg Lys Arg Lys His His Thr Cys Pro Cys 
65 70 75 80 

Leu Pro Asn Leu Leu Cys Ser Arg Phe Pro Asp Gly Arg Tyr Arg Cys 
85 90 95 
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Ser Met Asp Leu Lys Asn He Asn Phe 
100 105 

<210> 16 
<211> 315 
<212> DNA 
<213> Huian 

<400> 16 

atgagaggtg ccacgcgagt ctcaatcatg ctcctcctag taactgtgtc tgactgtgct 60 

gtgatcacag gggcctgtga gcgggatgtc cagtgtgggg caggcacctg ctgtgccatc 120 

agcctgtggc ttcgagggct gcggatgtgc accccgctgg ggcgggaagg cgaggagtgc 180 

caccccggca gccacaagat ccccttcttc aggaaacgca agcaccacac ctgtccttgc 240 

ttgcccaacc tgctgtgctc caggttcccg gacggcaggt accgctgctc catggacttg 300 

aagaacatca atttt 315 

<210> 17 
<211> 105 
<212> PRT 
<213> Human 

<400> 17 

Met Arg Gly Ala Thr Arg Val Ser He Met Leu Leu Leu Val Thr Val 

5 10 15 

Ser Asp Cys Ala Val He Thr Gly Ala Cys Glu Arg Asp Val Gin Cys 

20 25 30 

Gly Ala Gly Thr Cys Cys Ala He Ser Leu Trp Leu Arg Gly Leu Arg 
35 40 45 
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Met Cys Thr Pro Leu Gly Arg Glu Gly Glu Glu Cys His Pro Gly Ser 

50 55 60 

His Lys Yal Pro Phe Phe Arg Lys Arg Lys His His Thr Cys Pro Cys 
65 70 75 80 

Leu Pro Asn Leu Leu Cys Ser Arg Phe Pro Asp Gly Arg Tyr Arg Cys 

85 90 95 

Ser Met Asp Leu Lys Asn lie Asn Phe 
100 105 



<210> 18 
<211> 315 
<212> DNA 
<213> Human 



<400> 18 

atgagaggtg ccacgcgagt ctcaatcatg 
gtgatcacag gggcctgtga gcgggatgtc 
agcctgtggc ttcgagggct gcggatgtgc 
caccccggca gccacaaggt ccccttcttc 
ttgcccaacc tgctgtgctc caggttcccg 
aagaacatca atttt 

<210> 19 
<211> 86 
<212> PRT 
<213> Huian 



ctcctcctag 


taactgtgtc tgactgtgct 


60 


cagtgtgggg 


caggcacctg ctgtgccatc 


120 


accccgctgg 


ggcgggaagg cgaggagtgc 


180 


aggaaacgca 


agcaccacac ctgtccttgc 


240 


gacggcaggt 


accgctgctc catggacttg 


300 






315 
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<400> 19 

Ala Val He Thr Gly Ala Cys Glu Arg Asp Val Gin Cys Gly Ala Gly 

5 10 15 

Thr Cys Cys Ala lie Ser Leu Trp Leu Arg Gly Leu Arg Met Cys Thr 

20 25 . 30 

Pro Leu Gly Arg Glu Gly Glu Glu Cys His Pro Gly Ser His Lys He 

35 40 45 

Pro Phe Phe Arg Lys Arg Lys His His Thr Cys Pro Cys Leu Pro Asa 

50 55 60 

Leu Leu Cys Ser Arg Phe Pro Asp Gly Arg Tyr Arg Cys Ser Met Asp 
65 70 75 80 

Leu Lys Asn He Asn Phe 
85 



<210> 20 
<211> 258 
<212> DNA 
<213> Human 



<400> 20 

gctgtgatca caggggcctg tgagcgggat 
atcagcctgt ggcttcgagg gctgcggatg 
tgccaccccg gcagccacaa gatccccttc 
tgcttgccca acctgctgtg ctccaggttc 
ttgaagaaca tcaatttt 



gtccagtgtg gggcaggcac ctgctgtgcc 60 
tgcaccccgc tggggcggga aggcgaggag 120 
ttcaggaaac gcaagcacca cacctgtcct 180 
ccggacggca ggtaccgctg ctccatggac 240 

258 



<210> 21 
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<211> 86 

<212> PRT 
<213> Human 

<400> 21 

Ala Val lie Thr Gly Ala Cys Glu Arg Asp Yal Gin Cys Gly Ala Gly 

5 10 15 

Thr Cys Cys Ala lie Ser Leu Trp Leu Arg Gly Leu Arg Met Cys Thr 

20 25 30 

Pro Leu Gly Arg Glu Gly Glu Glu Cys His Pro Gly Ser His Lys Yal 

35 40 45 

Pro Phe Phe Arg Lys Arg Lys His His Thr Cys Pro Cys Leu Pro Asn 

50 55 60 

Leu Leu Cys Ser Arg Phe Pro Asp Gly Arg Tyr Arg Cys Ser Met Asp 
65 70 75 80 

Leu Lys Asn He Asn Phe 
85 

<210> 22 
<211> 258 
<212> DNA 
<213> Human 



<400> 22 

gctgtgatca caggggcctg tgagcgggat 
atcagcctgt ggcttcgagg gctgcggatg 
tgccaccccg gcagccacaa ggtccccttc 



gtccagtgtg gggcaggcac ctgctgtgcc 60 
tgcaccccgc tggggcggga aggcgaggag 120 
ttcaggaaac gcaagcacca cacctgtcct 180 
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tgcttgccca acctgctgtg ctccaggttc ccggacggca ggtaccgctg ctccatggac 240 
ttgaagaaca tcaatttt 258 



<210> 23 
<2I1> 382 
<212> DNA 
<213> Huian 



<400> 23 

gaattcgccc ttccaccatg agaggtgcca 
ctgtgtctga ctgtgctgtg atcacagggg 
gcacctgctg tgccatcagc ctgtggcttc 
gggaaggcga ggagtgccac cccggcagcc 
accacacctg tccttgcttg cccaacctgc 
gctgctccat ggacttgaag aacatcaatt 
accatccttt cctgagctcg ag 



cgcgagtctc aatcatgctc ctcctagtaa 60 
cctgtgagcg ggatgtccag tgtggggcag 120 
gagggctgcg gatgtgcacc ccgctggggc 180 
acaaggtccc cttcttcagg aaacgcaagc 240 
tgtgctccag gttcccggac ggcaggtacc 300 
tttaggcgct tgcctggtct caggataccc 360 

382 



<210> 24 
<211> 88 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Primer 



<400> 24 

tatggcggtg attaccggtg cgtgcgaacg tgatgtgcag tgcggtgcgg gtacctgctg 60 
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cgcgattagc ctgtggctgc gtggtctg 88 

<210> 25 
<211> 92 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 
<400> 25 

cgtatgtgca ccccgctggg tcgtgaaggt gaagaatgcc atccgggtag ccataaagtg 60 
ccgttcttcc gtaaacgtaa acatcatacc tg 92 

<210> 26 
<211> 86 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Priier 
<400> 26 

cccgtgcctg ccgaacctgc tgtgcagccg tttcccggat ggtcgttatc gttgcagcat 60 
ggatctgaaa aacattaact tttagg 86 



<210> 27 
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<211> 94 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 27 

cacatacgca gaccacgcag ccacaggcta atcgcgcagc aggtacccgc accgcactgc 60 
acatcacgtt cgcacgcacc ggtaatcacc gcca 94 

<210> 28 
<211> 93 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 28 

aggcacgggc aggtatgatg tttacgttta cggaagaacg gcactttatg gctacccgga 60 
tggcattctt caccttcacg acccagcggg gtg 93 

<210> 29 
<211> 81 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer 
<400> 29 

gatccctaaa agttaatgtt tttcagatcc atgctgcaac gataacgacc atccgggaaa 60 
cggctgcaca gcaggttcgg c 81 

<210> 30 
<211> 81 
<212> PRT 
<213> Human 

<400> 30 

Ala Yal lie Thr Gly Ala Cys Asp Lys Asp Ser Gin Cys Gly Gly Gly 

5 10 15 

Met Cys Cys Ala Val Ser lie Trp Val Lys Ser He Arg He Cys Thr 

20 25 30 

Pro Met Gly Lys Leu Gly Asp Ser Cys His Pro Leu Thr Arg Lys Val 

35 40 45 

Pro Phe Phe Gly Arg Arg Met His His Thr Cys Pro Cys Leu Pro Gly 

50 55 60 

Leu Ala Cys Leu Arg Thr Ser Phe Asn Arg Phe He Cys Leu Ala Gin 
65 70 75 80 

Lys 



<210> 31 
<211> 243 
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<212> DNA 
<213> Human 

<400> 31 

gccgtgatca ccggggcttg tgacaaggac 
gtcagtatct gggtcaagag cataaggatt 
tgccatccac tgactcgtaa agttccattt 
tgtctgccag gcttggcctg tttacggact 
aag 



tcccaatgtg gtggaggcat gtgctgtgct 60 
tgcacaccta tgggcaaact gggagacagc 120 
tt tgggcgga ggatgcatca cacttgccca 180 
tcatttaacc gatttatttg tttagcccaa 240 

243 



<210> 32 
<211> 82 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 



<400> 32 

tatggcggtg attaccggtg cgtgcgataa agatagccag tgcggtggcg gtatgtgctg 60 
tgcggtgagc atttgggtga aa 82 



<210> 33 
<211> 82 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Primer 
<400> 33 

agcattcgta tttgcacccc gatgggcaaa ctgggcgata gctgccatcc gctgacccgt 60 
aaagtgccgt tttttggccg cc 82 

<210> 34 
<211> 87 
<212> DNA 

<213> Artificial SeQuence 
<220> 

<223> Primer 
<400> 34 

gtatgcatca tacctgcccg tgcctgccgg gcctggcgtg cctgcgcacc agctttaacc 60 
gctttatttg cctggcgcag aaatagg 87 

<210> 35 
<211> 88 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
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<400> 35 

cgaatgcttt tcacccaaat gctcaccgca cagcacatac cgccaccgca ctggctatct 60 
ttatcgcacg caccggtaat caccgcca 88 

<210> 36 
<211> 85 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 
<400> 36 

atgatgcata cggcggccaa aaaacggcac tttacgggtc agcggatggc agctatcgcc 60 
cagtttgccc atcggggtgc aaata 85 

<210> 37 
<211> 80 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 
<400> 37 

gatccctatt tctgcgccag gcaaataaag cggttaaagc tggtgcgcag gcacgccagg 60 
cccggcaggc acgggcaggt 80 
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<210> 38 
<211> 258 
<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 

<400> 38 

gcggtgatta ccggtgcgtg cgaacgtgat gtgcagtgcg gtgcgggtac ctgctgcgcg 60 

attagcctgt ggctgcgtgg tctgcgtatg tgcaccccgc tgggtcgtga aggtgaagaa 120 

tgccatccgg gtagccataa agtgccgttc ttccgtaaac gtaaacatca tacctgcccg 180 

tgcctgccga acctgctgtg cagccgtttc ccggatggtc gttatcgttg cagcatggat 240 

ctgaaaaaca ttaacttt 258 

<210> 39 
<211> 243 
<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 

<400> 39 

gcggtgatta ccggtgcgtg cgataaagat agccagtgcg gtggcggtat gtgctgtgcg 60 
gtgagcattt gggtgaaaag cattcgtatt tgcaccccga tgggcaaact gggcgatagc 120 
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tgccatccgc tgacccgtaa agtgccgttt tttggccgcc gtatgcatca tacctgcccg 180 
tgcctgccgg gcctggcgtg cctgcgcacc agctttaacc gctttatttg cctggcgcag 240 
aaa 243 

<210> 40 
<211> 108 
<212> PRT 
<213> Human 

<400> 40 

Met Arg Ser Leu Cys Cys Ala Pro Leu Leu Leu Leu Leu Leu Leu Pro 

5 10 15 

Pro Leu Leu Leu Thr Pro Arg Ala Gly Asp Ala Ala Val lie Thr Gly 

20 25 30 

Ala Cys Asp Lys Asp Ser Gin Cys Gly Gly Gly Met Cys Cys Ala Val 

35 40 45 

Ser He Trp Val Lys Ser He Arg He Cys Thr Pro Met Gly Lys Leu 

50 55 60 

Gly Asp Ser Cys His Pro Leu Thr Arg Lys Val Pro Phe Phe Gly Arg 
65 70 75 80 

Arg Met His His Thr Cys Pro Cys Leu Pro Gly Leu Ala Cys Leu Arg 



85 



90 



95 



Thr Ser Phe Asn Arg 



Phe 



He 



Cys Leu Ala Gin Lys 



100 



105 



<210> 41 
<211> 324 
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<212> DNA 
<213> Human 

<400> 41 

atgaggagcc tgtgctgcgc cccactcctg 
acgccccgcg ctggggacgc cgccgtgatc 
ggtggaggca tgtgctgtgc tgtcagtatc 
atgggcaaac tgggagacag ctgccatcca 
aggatgcatc acacttgccc atgtctgcca 
cgatttattt gtttagccca aaag 



ctcctcttgc tgctgccgcc gctgctgctc 60 
accggggctt gtgacaagga ctcccaatgt 120 
tgggtcaaga gcataaggat ttgcacacct 180 
ctgactcgta aagttccatt ttttgggcgg 240 
ggcttggcct gtttacggac ttcatttaac 300 

324 
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